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ABSTRACT

On May 15th and 19th, 2001, air emissions tests for Particulate Matter less than ten microns in diameter
(PM10) and Particulate Matter less than two and one-half microns in diameter (PM2.5) were performed on
the main outlet stack of the rotary cement kiln located at the Ash Grove Cement Company facility in
Seattle, Washington.

This testing included concurrent measurement of the stack gas moisture, volumetric flow rate and
gaseous diluent Oxygen (O~ and Carbon Dioxide (C02) concentrations.

Testing was conducted under the direction of Mr. Tracy Prevo with Valid Results. The unit was operated
under the direction of Mr. Gerald Brown with the Ash Grove Cement Company.

All tests were performed using the procedures set forth in the Title 40, Chapter I, Code of Federal
Regulations, Part 60 (40CFR60), Appendix A, Test Methods 1.2, 3 and 4 along with Part 75 (40CFR75),
Appendix M, Test Methods 201A and 202.
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INTRODUCTION

On May 15th and 19th, 2001, air emissions tests for Particulate Matter less than ten microns in diameter
(PM10) and Particulate Matter less than two and one-half microns in diameter (PM2.5) were performed on
the main outlet stack (Emission Unit OA) of the rotary cement kiln located at the Ash Grove Cement
Company facility in Seattle, Washington.

This testing included concurrent measurement of the stack gas moisture, volumetric flow rate and
gaseous diluent Oxygen (02) and Carbon Dioxide (C02) concentrations.

EPA Test Methods:

Test Method

• EPA 1
• EPA 2
• EPA 3
• EPA 4
• EPA 201A
• EPA 201A*
• EPA 202

Test Parameter Test Description

Sample Point Locations Up & Down stream distances from flow disturbances
Outlet Flow Rate S-Type Pitot Tube &Type-K Thermocouple
Molecular Weight 3 two-hour runs, Fyrite - 02 & C02
Moisture Content 3 two-hour runs, PM10 back-half impinger H20 weight gain
PM10 3 two-hour runs, >PM10, PM10 front-half Acetone and Filter
PM2.5 3 two-hour runs, >PM2.5, PM2.5 front-halt Acetone and Filter
Condensible PM 3 two-hour runs, PM2.5 back-half impinger organic extraction

The testing was performed in accordance with the test methods provided in Appendices A and M of the
Code of Federal Regulations, Title 40, Chapter I, Parts 60 (40CFR60) and 51 (40CFR51), respectively.

Two independent sample trains were utilized. Method 201A and 4 were combined to measure PM10.
Method 201A'" and 202 were combined to measure PM2.5.

* A combined cyclone was not used for PM2.5 measurement. The math for the PM2.5 test was extracted
from the equations in the non-promulgated combined PM10 and PM2.5 cyclone test method.
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Client:

Location:
Source:

Fuel:

Table 1

SOURCE EMISSIONS SUMMARY
(Raw Mill On and Raw Mill Off at >90% of Full Load)

Ash Grove Cement Company
Seattle, Washington
Main Stack Outlet

Mixed

Raw MillOn 5/19/01 Raw Mill Off 5/15/01

Units Run 1 Run 2 Run 3 Average Run 1 Run 2 Run 3 Average

%FHPMlO lbs/hr basis 70.9% 40.8% 66.3% 59.3% 41.5% 45.3% 30.3% 39.0%

mg 25.0 24.1 33.1 27.40 3.4 2.5 3.5 3.1
dscm 1.262 1.270 1.274 1.269 1.427 1.419 1.401 1.416

FHPMlO mg/dscm 19.81 18.98 25.98 21.59 2.38 1.76 2.50 2.21
grains / dscf 0.00866 0.00829 0.01135 0.00943 0.00104 0.00077 0.00109 0.00097

lbs/hr 9.21 8.92 12.33 10.15 1.00 0.77 1.01 0.93
tons/month 3.36 3,26 4.50 3.71 0.37 0.28 0.37 0.34

tons/year 40.34 39.07 54.01 44.47 4.38 3.37 4.42 ' 4.06

%FHPM2.5 lbs/hr basis 10.5% 9.0% 1.1% 10.2% 2.5% 1.8% 2.4% 2.2%

mg 1.6 1.3 2.8 1.9 2.5 2.0 2.0 2.2
dscm 1.068 1.062 1.087 1.072 1.171 1.258 1.248 1.226

FHPM2.5 mg/dscm 1.50 1.22 2.58 1.77 2.13 1.59 1.60 1.77
,.,

grains ldscf . 0.00065 0.00054 0.00113 0,00077 0.00093 0.00069 0.00070 0.00077
lbs/hr 0.69 0.58 1.22 0.83 0.85 0.68 0.64 0.72

tons/month 0,25 0.21 0.45 0.30 0.31 '025 0.23 0.26
tons/year 3.02 2.54 5.34 3.63 3.72 2.98 2.80 3.17

mg 15.1 14;6 25.3 18.3 100.4 108.5 &.'1.1 98.0
dscm 1.068 1.062 1.087 1.072 1.171 1.258 1.248 1.226

Total PM2.5 mg/dscm 14.14 13.75 23.28 17.06 85.74 86.25 68.19 80.06
grains/ dscf 0.00618 0.00601 0.01017 0.00745 0.03746 0.03769 0.02979 0.03498

lbs/hr 6.58 6.46 11.02 8.02 34.09 36.99 27.12 32.73
tons/month 2.40 2.36 4.02 2.93 12.44 13.50 9.90 11.95
tons/year 28.82 28.29 48.27 35.13 149.31 162.02 118.79 143.37

where:
mg = milligrams
dscm = dry standard cubic meter
mg/ dscm = milligrams per dry standard cubic meter
grains/ dscf = grains per dry standard cubic foot
lbs / hr ""pounds per hour
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Table 2

VALID RESULTS, INC.: 201A PM-tO Emission Rate Calculation

Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature: 528 °Rankine

Operator: T.Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (C'p): 0.84 dimensionless

Source: Main Stack Outlet Meter Coefficient (Y.J: 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.000 inches

Permit Limits: N/A Stack Outlet Area (A.): 132.733 . square feet

Symbol Dimension Run 1 Run 2 Run 3 <Averages>

Test Date 5/19/01 5/19/01 5/19/01

Test Time 11:17-13:17 14:14-16:14 17:18--19:18

D50value (9sD511~11) n, rmcrons 10.00052 9.99972 10.00025

Percentage PM 10 %PMI0 lbs/ hr basis 70.9% 40.8% 66.3% 59.3'f"

Total Emission Rate ER(T) tons/yr 56.90 95.83 81.47 <78.07>

Total Emission Rate ER(tmo) tons/month 4.74 7.99 6.79 <6.51>

Total Emission Rate ER(t) lbs/hour 12.99 21.88 18.60 <17.82>

Tota).Emission Rate Eret) grains/ dscf 0.01222 0.02034 0.01712 <0.01656>

Total Emission Rate er(t) mg/ dscm 27.97 46.54 39.17 <37.89>

Total sample weight gain Tmg milligrams 35.3 59.1 49.9 <48.1>

PM-10 Emission Rate ER(F) tons/yr 40.34 39.07 54.01 <44.47>

PM-lO Emission Rate ER(fmo) tons/month 3.36 3.26 4.50 <3.71>

PM-10 Emission Rate ER(f) Ibs/hour 9.21 8.92 12.33 <10.15>

PM-lO Emission Rate Er(f) grains/ dscf 0.00866 0.00829 0.01135 <0.00943>

PM-10 Emission Rate er(f) mg/dscm 19.81 18.98 25.98 <21.59>

Front Half weight gain FHmg milligrams 25.0 24.1 33.1 <27.4>

Corrected Sample Volume Vm(Sld) dscf 44.560 44.830 44.979 <44.790>

Corrected Sample Volume dscm 1.262 1.270 1.274 <1.269>

Stack Gas Flow Rate Qs(std) dscf/min 124,015 125,506 126,737 <125,419>

Stack Gas Flow Rate Qs(Act) ad/min 168,916 170,509 175,526 <171,650>

Stack G<l.S Moisture B ws %/100 0.0744 0.0664 0.0760 <(10712>

Stack Gas Velocity V s feet/ sec 21.21 21.41 22.04 <21.55>

Stack Pressure Ps inchesHg 30.07 30.09 30.08 <30.08>

Stack Temperature Ts OR 669.0 673.5 679.3 <673.9>

Stack Oxygen %02 % 5.80 5.70 5.50 <5.7>

Isokinetic Sample Rate ISOK % 142.5 141.6 140.7 <141.6>

Where:

tons/ year = (lbs/ hr)*(24 hours/ day)*(365 days/ year)*(1 tonI 2,000Ibs)

tons/ month = (tons/ year) *(1year112 months)

lbs/ hour = (grains/ dscf)*(dscfl minute)*(60 minutes/ hour)*(llb/ 7,000 grains)
grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/ gram)*(mg)/ (Vmt'td»

milligramsI dscm = (35.31 dsd/ dscm)*(mg) / (V m(ddJ

dscf/ min = 3,600*(hour /60 minutes)*(l-BW$)*V'*A,*T>t/P,I (T.*P,t.J

ad/ min = V,*A,*(60 sec/ minute)

Stack Gas Velocity (V,) is calculated on each individual test run isokinetic calculation form.
AGCS2M000182
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Table 3

VALIDRESULTSt INC.: 20lA PM-tO Emission Rate Calculation

Seattle, WA - Raw Mill Off

Client: Ash Grove Cement Standard Temperature: 528 °Rankine

Operator: T. Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (Cp): 0.84 dimensionless 6

Source: Main Stack Outlet Meter Coefficient (y,J: 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.000 inches

Permit Limits: N/A Stack Outlet Area (A,.): 132.733 square feet

Symbol Dimension Run~ Run 2 Run 3 <Averages>

Test Date 5/15/01 5/15/01 5/15/01

Test Time 8:10-10:10 11:45-13:45 15:35-17:3..')
D50 value (9:;;D5,,:;;11) n, microns 10.00015 10.00023 10.00004

Percentage PM 10 %PMI0 Ibs/lu basis 41.5% 45.3% 30.3% 39.l)'Yr,

Total Emission Rate ER ll) tons/yr 10.56 7.45 14.59 <10.87>

Total Emission Rate ER(tmo) tons/month 0.88 0.62 1.22 <0.91>

Total Emission Rate ER(t) Ibs/hour 2.41 1.70 3.33 <2.48>

Total Emission Rate Er(t) grains/ dscf 0.00251 0.00169 0.00359 <0.00260>

Total Emission Rate er(t) mg!dscm 5.75 3.88 8.21 <5.95>

Total sample weight gain Tmg milligrams 8.2 5.5 11.5 <8.4>

PM-lO Emission Rate ER(F) tons/yr 4.38 3.37 4.42 <4.06>

PM-lO Emission Rate ER(fmo) tons/ month 0.37 0.28 0.37 <0.34>

PM-I0 Emission Rate ER(f) lbs/hour 1.00 0.77 1.01 <0.93>

PM-1oEmission Rate Er(f) grains! dscf 0.00104 0.00077 0.00109 <0.00097>

PM-I0 Emission Rate er(f) mg!dscm 2.38 1.76 2.50 <2.21>

Front Half weight gain FHmg milligrams 3.4 2.5 3.5 <3.1>

Corrected Sample Volume Vm(std) dscf 50.404 50.101 49.475 <49.993>

Corrected Sample Volume dscm 1.427 1.419 1.401 <1.416>

Stack Gas Flow Rate G.s(std) dscf/min 111,867 117,382 108,196 <112,482>

Stack Gas Flow Rate G.s(Act) aei/min 201,967 212,479 200,931 <205,126>

Stack Gas Moisture - s., %/100 0.0664 0.0598 0.0696 <0.0647>

Stack Gas Velocity V s feet/sec 25.36 26.68 25.23 <25.76>

Stack Pressure Ps inchesHg 29.78 29.77 29.70 <29.75>

Stack Temperature T s OR 885.8 894.1 905.6 <895.2>

Stack Oxygen %0 2 % 7.40 7.10 7.40 <7.3>

Isokinetic Sample Rate ISOK % 178.6 169.2 181.3 <176.4>

Where:

tons/ year = (lbs/lu)*(24 hours! day)*(365 days/yeat)*(l toni 2,0001bs)

tons/ month = (tons! year)*(l year/12 months)

lbs/ hour = (grains / dscf)*(dscf / minute)*(60 minutes/ hourr'(l lb / 7,000 grains)
grains/ dscf = (0.001 grams/ milligram)*(15.43 grains/ gram)*(mg)/ (Vml'tdl)

milligrams/ dscm = (35.31dscf/ dscm)*(mg)/ (V m(.td~

dscf/ min =3,600*(hour /60 minutes)*(l-B",,)*V:'A,""T.td*P./ (T,*P,tJ

acf! min =V.*A.*(60 sec/minute)

Stack Gas Velocity (V,) is calculated on each individual test run isokinetic calculation form .
AGCS2M000183
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Table 4

VALID RESULTS, INC.: 20lA* PM-2.S Emission Rate Calculation

Seattle, WA - Raw Mill On

Client: Ash Grove Cement Standard Temperature; 528 "Rankine

Operator: T. Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (Cp): 0.84 dimensionless

Source: Main Stack Ou tIet Meter Coefficient (YJ: 0.9566 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: N/A Stack Outlet Area CA,): 132.733 square feet

Symbol Dimension .Run1 Run 2 Run 3 <Averages>

Test Date 5/19/01 5/19/01 5/19/01

Test Time 11:14-13:14 14:17-16:17 17:20-19:20
Dso value (2.25.s:Dso=>2.75) Dso microns 2.50023 2.50017 2.50022
Percentage PM 2.5 %PM2.5 lbs/hr basis 10.5% 9.0% 11-1% 10.2'%,

Total Emission Rate ER(T) tons/yr 28.82 28.29 48.27 <35.13>

Total Emission Rate ER(tmo) tons/month 2.40 2.36 4.02 <2.93>

Total Emission Rate ER(t) lbs/hour 6.58 6.46 11.02 <8.02>

Total Emission Rate Er(t) grains/ dscf 0.00618 0.00601 0.01017 <0.00745>

Total Emission Rate er(t) mg/dscm 14.14 13.75 23.28 <17.06>

Total sample weight gain Tmg milligrams 15.1 14.6 25.3 <18.3>

PM-2.5 Emission Rate ER(F) tons/yr 3.02 2.54 5.34 <3.63>

PM-2.5 Emission Rate ER(fmo) tons/month 0.25 0.21 0.45 <0.30>

PM-2.5 Emission Rate ER(f) lbs/hour 0.69 0.58 1.22 <0.83>

PM-2.5 Emission Rate Er(f) grains/ dscf 0.00065 0.00054 0.00113 <O.oeXJ77>

PM-2.5 Emission Rate er(f) mg/dscm 1.50 1.22 2.58 <1.77>

Front Half weight gain FHmg milligrams 1.6 1.3 2.8 <1.9>

Corrected Sample Volume Vm(std) dsef 37.714 37.484 38.373 <37.857>

Corrected Sample Volume dscm 1.068 1.062 1.087 <1.072>

Stack Gas Flow Rate Os(std) dscf/min 124,211 125,323 126,419 <125,318>

Stack Gas Flow Rate Qs{ACI) ad/min 168,836 170,588 175,048 <171,491>

Stack Gas Moisture Bws %/100 0.0725 0.0682 0.0758 <0.0720>

Stack Gas Velocity V s feet/ sec 21.20 21.42 21.98 <21.53>

Stack Pressure Ps inches Hg 30.07 30.09 30.08 <3(108)

Stack Temperature T s OR 669.0 673.5 679.3 <673.9>

Stack Oxygen %0 2 % 5.80 5.70 5.50 <5.7>

Isokinetic Sample Rate ISDK % 150.6 148.4 150.6 <149.9>

Where:

tons/ year = (lbs/ hr)*(24 hours/ day)*(365 days/ year)*(l· ton/ 2,000Ibs)

tons/ month = (tons! year)*(l year /12 months)

lbsj hour = (grains/ dscfl'Idscf/ minute)*(60 minutes/hour)*(1lb/ 7,000 grains)
grains/ dscf = (UOOl grams/milligram)*(15.43 grains/ gram)*(mg)/ (Vrn{'tdl)

milligrams/ dscm = (35.31·dscf/ dscmr'(mg) / (V m(ddJ

dscfJ min = 3,600*(hour/60 minutes)*(1-Bws)*V,*A,*T,,/P,! (T,*P>toIl

ad/ min = V.*A.*(60 sec/ minute)

Stack Gas Velocity (V,) is calculated on each individual test run isokinetic calculation form. . .
AGCS2M000184
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Table 5

VALID RESULTS! INC.: 20lA* PM-2.5 Emission Rate Calculation

Seattle! WA - Raw Mill Off

Client: Ash Grove Cement Standard Temperature: 528 "Rankine

Operator: T. Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (Cp): 0.84 dimensionless

Source: Main Stack Outlet Meter Coefficient (Y.J: 0.9566 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: N/A Stack Outlet Area (AJ: 132.733 square feet

Symbol Dimension Run 1 Run 2 Run 3 <Averages>

Test Date 5/15/01 5/15/01 5/15/01

Test Time 8:14-10:14 11:51-13:51 15:38-17:38
D511 value (2.25s:D5o>:2.75) D 50 microns 2.50017 2.49982 2.50012

Percentage PM 2.5 %PMI0 lbs/ hr basis 2.5% 1.8% 2.4% 2.2%

Total Emission Rate ER(T) tons/yr 149.31 162.02 118.79 <143.37>

Total Emission Rate ER(tmo) tons/month 12.44 13.50 9.90 <11.95>

Total Emission Rate ER(t) lbs/hour 34.09 36.99 27.12 <32.73>

Total Emission Rate Er(t) grains! dscf 0.03746 0.03769 0.02979 <l1.O3498>

Total Emission Rate erl t) mg/dscm 85.74 86.25 68.19 <80.06>

Total sample weight gain Tmg milligrams 100.4 108.5 85.1 <98.0>

PM-2.5 Emission Rate ER(F) tons/yr 3.72 2.98 2.80 <3.17>

PM-2.5 Emission Rate ER(fmo) tons/month 0.31 0.25 0.23 <0.26>

PM-2.5 Emission Rate ER(f) Ibs/hour 0.85 0.68 0.64 <0.72>

PM-2.5 Emission Rate Er(f) grains/ dscf 0.cX)Q93 0.00069 0.00070 <0.00077>

PM-2.5 Emission Rate er(f) mg/dscm 2.13 1.59 1.60 <1.77>

Front Half weight gain FHmg milligrams 2.5 2.0 2.0 <2.2>

Corrected Sample Volume Vm(std) dscf 41.360 44.421 44.081 <43.287>

Corrected Sample Volume dscm 1.171 1.258 1.248 <1.226>

Stack Gas Flow Rate Os(std) dscflmin 106,173 114,486 106,201 <108,953>

Stack Gas Flow Rate Os(Act) ad/min 209,771 213,833 201,728 <208,444>

Stack Gas Moisture Bws %/100 0.0891 0.0888 0.0925 <0.0907>

Stack Gas Velocity Vs feet! sec 26.34 26.85 25.33 <26.17>

Stack Pressure Ps inchesHg 29.78 29.77 29.77 <29.77>

Stack Temperature Ts OR 945.8 894.1 905.6 <915.2>

Stack Oxygen %02
..

% 7.40 7.10 7.40 <7.3>

Isokinetic Sample Rate ISOK % 193.2 192.5 205.9 <197.2>

Where:

tons/ year'" (lbs/ hr)*(24 hours! day)*(365 days/year)*(1 ton/ 2,000Ibs)

tons/ month '" (tons/year)*(l year/12 months)

lbs/ hour » (grains/ dsd)*(dsd/ minute)*(60 minutes/hour)*(llb/ 7,000 grains)
grains/ dscf '" (0.001 grams/milligram)*(15.43 grains/ gram)*(mg)/(Vm[.,dJ)

milligrams/ dscm « (35.31 dsef/ dscm)*(mg)/ (Vm(.IdJ
dscf/ min :=: 3,6oo*(hour!60 minutes)*(l-B....)*V.*A.*Tstd*P./ (T.*P>1.0

ad/ min '" V,*A,*(60sec/ minute)

Stack Gas Velocity (V.) is calculated on each individual test run isokinetic calculation form.

STR01511 6
AGCS2M000185

10/2/01

54000628



DISCUSSION OF RESULTS

Results from each of the test runs performed on the main outlet exhaust stack provide valid
representations of the actual emissions from the rotary cement kiln. The cut velocity (050) for each PM10
and PM2.5 test run were within specifications. The isokinetic sampling rates (ISOK) for each PM10 test
run was within specifications. The isokinetic sampling rates (ISOK) for each PM2.5 test run exceeded the
specifications. The PM-2.5 sampler comes with a calibration for a standard set of nozzles. The nozzle
needed to maintain ISOK and 050 was outside of the calibration curve range for the PM-2.5 sampler. A
jUdgement call had to be made in the field. The PM-2.5 cut velocity was determined to be more important
than the isokinetic sample rate.

Table 1 summarizes the PM10 and PM2.5 test concentration and emission rate results for the Raw Mill On
and the Raw Mill Off operating conditions. Tables 2 and 3 summarize the main stack outlet PM10 (M201A
and 4) concentration and emission rate test results for the raw mill on and off operating conditions,
respectively. Tables 4 and 5 summarize the main stack outlet PM2.5 (M201A* and 202) concentration and
emission rate test results for the raw mill on and off operating conditions, respectively.

PM10 and PM2.5 test results are presented in concentration units of milligrams per dry standard cubic
meter (mg/dscm) and grains per dry standard cubic feet (grains/dscf) and emission rate units of pounds
per hour (lbs/hour), tons per month (tons/month) and tons per year (tons/year). O2 and CO2 test results
are presented in concentration units of percent by volume (%).

Velocity traverses were performed prior to each PM1Q and PM2.5 test run. The sample point dwell times
and cyclone cut velocities were calculated from these preliminary velocity traverses, utilizing an assumed
moisture content.

A concurrent mirror image PM10 test run was performed with each PM2.5 test run. The moisture content
of the stack gas was obtained for each individual test run. The volumetric flow rate (Q 5td) for each test run
was determined from the velocity measurement performed prior to each test run and the moisture
obtained during the test run. The Ibslhr emission rates for PM10 and PM2.5 were calculated using each
test runs Q 5td'

Copies of all the field data sheets and strip chart recordings are provided in AppendiX O.

STR01511 7
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DESCRIPTION OF SAMPLING LOCATION

The four main outlet sampling ports are located 90 degrees apart on the exhaust stack of the rotary
cement kiln. The inside diameter of the outlet stack is 156.0 inches (in). The ports are located
approximately 120 ft (9.2 stack diameters) downstream from the nearest disturbance and approximately
140 ft (10.8 stack diameters) upstream from the stack exit. The ports, which are located approximately 148
ft above the ground, are accessed using a stack mounted platform, freight elevator and access ladder.
The stack height is approximately 280 ft.

The dimensions for the location of the test ports and sampling points, and a diagram showing the port
locations for the main stack are provided in Appendix A.
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DESCRIPTION OF TESTS

Valid Results performed Environmental Protection Agency (EPA), Title 40, Chapter I, Code of Federal
Regulations, Part 60 (40CFR60), Appendix A, Test Methods 1, 2, 3 and 4 along with Part 75 (40CFR75),
Appendix M, Test Methods 201A, 201A* and 202.

All tests were performed in triplicate over the time durations specified below.

Testing was conducted under the direction of Mr. Tracy Prevo with Valid Results. The unit was operated
under the direction of Mr. Gerald Brown with the Ash Grove Cement Company.

EPA Test Methods:

Method

- 1
-2
-3
-4
- 201A
- 201A*
- 202

Parameter

Sample Points
Flow Rate
02, C02
Moisture
PM10
PM2.5
BH PM2.5

Duration

once
3 15-minute
3 two-hour
3 two-hour
3 two-hour
3 two-hour
3 two-hour

Description

sample port distances from flow disturbances
S-Type Pitot Tube & Type-K Thermocouple
Fyrite - 02 & C02
ratio of impinger moisture gain to sample volume
PM10 cyclone
PM2.5 cyclone
back-half organic extraction

where:

STR01511

~

C02
PM10
PM2.5
BH PM2.5

= oxygen
= carbondioxide
= particulate matter less than ten microns in diameter
= particulate matter less than two point five microns in diameter

= back-half condensible particulate matter

9
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SAMPLE ANALYSIS

Valid Results, Inc. was responsible for the collection and analysis of all samples during the PM10 and
PM2.5 air emission tests performed on the main outlet stack.

Valid Results, Inc. was responsible for the analysis of the PM10 and PM2.5 samples. The >PM10, PM10,
>PM2.5, PM2.5 and PM2.5 Condensible acetone rinses were evaporated to dryness, desiccated and
weighed per EPA Method 5 requirements as described in Appendix E. The PM back half impinger water
was extracted with methylene chloride, creating back-half organic' and water fractions. A final rinse of the
impingers, separation funnel and sample jars generated the back-half acetone fraction (PM2.5
Condensible). The three back-half water samples were then evaporated to dryness, desiccated, Weighed
and reported as condensible PM2.5.

Test Method

M3A
M5
M201A
M201A*
M202

Parameter

02, C02
Particulate Matter
PM10
PM2.5
BH PM2.5

Instrumentation

Fyrite
Analytical Balance
Analytical Balance
Analytical Balance
Analytical Balance

-Detection Limit

0.1 %
1 mg/dscm
1 mg/dscm
1 mg/dscm
1 mg/dscm

Definitions:

02
C02
PM10
PM2.5
BH PM2.5
mg/dscm
0/0

oxygen
carbon dioxide
particulate matter less than 10 microns in diameter
particulate matter less than 2.5 microns in diameter
back-half particulate matter less than 2.5 microns in diameter
milligrams per dry standard cubic meter
percent by volume

STR01511 10
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REPORTCERTIFICATION

The testing, sample recovery, PM sample analysis and emission rate calculations for this report were
carried out under my direction and supervision. In addition, I have reviewed all analysis and test results,
and certify that, to the best of my knowledge, these tests meet EPA requirements.

Date: Jilik I Signed:~d._.~_·. _

VaJid~.lnc.
Tracy Prevo

I have reviewed all analysis and test results, and certify that, to the best of my knowledge. these tests meet EPA
requirements.

Date:

STR01511

Signed:
~.-.

Valid Results, Inc.
Scott Chesnut
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•

A
1.Ipstream

B
downstream

//

L)OR CDJ2'D.·o../(D.+OJ
(DJ)OR «(03(0,)/144)

ISlack Pl'essure(PJ., p..+ (P_/13.6)

No1ea&1r Weig,hlWet (MWJ - «(O.44(?OCOJ +1l32(~+O.28(7Pro+~Na>r(1·~)+18(5HJ,))
Sbd CasVelocity IVJ - (ss.49'C:(~4 PTC"+46tJJ/CP:MWJ)
Stadt Gas Volumebic Flowrate - (6O'(1-7'OHprV,· "'·CCt... +460)/«",+ 460))·(P./P~\\

VALID RESULTS, INC.: EPA Method 1 &. 2· Sample Point Location and Volumetric Flow RateField Data Sheet

"
,

'\ ,. .Ll.
Client: 4\7. ltilt! l ............ Slack Diameter (D,or D,): /&iEJ e' .u.. -...-
Date: d} M"'" . Upstream (A): . , ti~'

Operillor: -T. tn1.'b • Downstream (8): 12e'
Plant Locatio»~ ",~I "" lit Minimum" Points: It

d~ :noSource: .--+1.-. (j OJ... P,itotTube 10#: QLn... :::?A
Fuel Type: Ai .L..LI Pilot Tube Caeff. (CJ: n. ~ \

~Tr)~flLoad Rating: ~.~6t.. Pitot C.1. Date: . IJj "+
Barometric Pressure (p....): 0:--- Stack Temp. TC10': Jb .~
Standard Temperature (.....): ~1) TC CaJ.Date: h fl'i=t" V t>
Standard PR!SS1I!'e (p...): ~f.fZ. 70 Oxygen (7'00,): / II rSt"--=7

~

Stade.Static Pressure (P...): - 0.0() 7'0 Carbon Dioxide (rocoJ: / EquiValent Diameter" Stack Diameter I

Tune:: . J~ :~o Moisture Content (tc.ltO): / Stade Area CA.) - C(1I4'l44r3.1416'(Q
Run' Pre-Test: Equipment O1eddist Pilot Tube LeakQuick: ! -

Port 10# Point # 7'0 Stadt JD . Port Probe Cydonic PitatTube StackTcmp.
Depth Marks Zero Angle 6P 1,-': ~AP

b g. .L. ~ lfYS .p
4 ~, .0 YfJ. }

'I t • f ::IL.
i/. ., ~ {

2 .~ 1'1. ,., ,. , IL !J 1
.
.

.

•
<A 19e> Im_lrn"lii!ilij1Jlillti_~UftURliII____vera ...!1 ., ... • •• ' ••••• • '••

Post-Test: Pitot Tube I..ealt Owdt: . .

»
G)
o
CJ)
I\)

s
o
oo....
<0
I\)

......
Co)

(j)
-l
:0o......
en......
......

...... ~.

@\I.
en 0
01=00 .......
oo .
o .
0) 1;

~ ~\
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VALID RESULTS, INC.: EPA Method 201A PM~lO Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill On

Client:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit:

Test Date:

Ash Grove Cement

T. Prevo

Seattle, WA

Main Stack Outlet

Ba~house

N/A

5/19/01

Standard Temperature:

Standard Pressure:

Pitot Coefficient (c;,):

Meter Coefficient (Yd):

Stack Diameter:

Stack Outlet Area (A.):

528

29.92

0.84

0.9975

156.0

132.733

"Rankine

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters: Run 1 Run 2 Run 3

Name: Symbol: Value: Value: Value: Units:

Isokinetic Sampling Rate Isokinetics 142.45 141.61 140.70 %

Standard Meter Volume V mb ld) 44.560 44.830 44.979 dry standard cubic feet

Stack Gas Velocity V, 21.21 21.41 22.04 feet 1second

Wet Molecular Weight M, 31.07 31.21 31.07 graml gram-mole

Dry Molecular Weight M. 32.12 32.15 32.14 graml gram-mole

Stack Gas Moisture a, 0.0744 0.0664 0.0760 %/100

Slandard Water Volume VW.;{$tJ;!) 3.583 3.187 3.701 dry standard cubic feel

Nozzle Area A" 0.000279 0.000279 0.000279 square feet

Measured Parameters:

Name: Symbol: Value: Value: Value: Units:

Standard Temperature r., 528 528 528 "Rankine

Standard Pressure P,td 29.92 29.92 29.92 inches Hg

Barometric Pressure Pbu 30.1 30.12 30.11 inches Hg

Stack Static Pressure Pft.ti~ -0.41 -0.39 -0.4 inches water

Pitol Tube Coefficient C. 0.84 0.84 0.84 dimensionless

Nozzle Diameter Dn 0.226 0.226 0.226 inches

Meter Coefficient Y 0.9975 0.9975 0.9975 dimensionless

Meter Volume Vm 44.302 45.252 44.765 cubic feet

Sample Time Time 120 120 120 minutes

Avg, SQRT Pitot Pressure </(A P» 0.349 0.352 0.360 inches water

Avg. Orifice Pressure <..6.H> 0.47 0.48· 0.48 inches water

Avg. Slack Temperature <T"l> 209.0 213.5 219.3 °Fahrenheit

Avg. Meter Temperature <Tm> 67.3 75.9 68.2 "Fahrenheit

Stack Temperature T, 669.0 673.5 679.3 "Rankine

Stack Pressure P, 30.07 30.09 30.08 inches Hg
Meter Temperature Tm 527.3 535.9 528.2 "Rankine

Meter Pressure Pm 30.13 30.16 30.15 inches Hg

Oxygen %0, 5.8 5.7 5.5 %

Carbon Dioxide %CO, 24.3 24.5 24.5 %
Nitrogen1Carbon Monoxide %N,+%CO 69.9 69.8 70 %

Impinger Water Impml 68.3 57.2 64.6 milliliters

Silica Water Silica ml 7.8 10.5 14 milliliters

where:

isokinetics = lOO'T,"Vml'trltP".1 (60'T","V:Time'A,*P:(l-a,,»)
Vm(,trl) = Vm*Y'Pm*T,../(P, ..*Tm)
V, = 85.49'c,,'<v(AP»V(T,/(P:MJ)

M, = M:(1-a,,) + la.O'B..,

M. = ll,44'(%COJ + 0.32'(%0,) + O.28*(%N,+ %CO)

B.v, =V,""",,I (V ,"",trl) + Vm('trlJ

Vw<{,td) = 0.04707*(Imp ml) + O.0471S'(Silica ml)

An = (3.1416*(Dn/2)*(D./2»)1144

T'''<'J<."",.o)~<T,,,,> + 460

P, = Pb" + (P'I,"J 13.6)

Tml'Ru"n.)= <Tm> + 460
r, = Pb" + (<..6.H> /13.6)

STR01511 15
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VALID RESULTS, INC.: EPA Method 20lA PM~10Test IsokineticSample Rate Calculations

Seattle, WA - Raw Mill Off

Client:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit

Test Date:

Ash Grove Cement

T. Prevo

Seattle, WA

Main Stack Outlet

Baghouse

N/A

5/15/01

Standard Temperature:

Standard Pressure:

Pitot Coefficient (Cp):

Meter Coefficient (Yd):

Stack Diameter:

Stack Outlet Area (A,):

528

29.92

0.84

0.9975

156.000

132.733

"Rankine

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters: Run 1 Run 2 Run 3

Name: Symbol: ..Value: Value: Value: Units:

Isokinetic Sampling Rate Isokinetics 178.63 169.21 181.29 %
Standard Meter Volume Vm('ld) 50.404 50.101 49.475 dry standard cubic feet

Stack Gas Velocity V, 25.36 26.68 25.23 feetl second

Wet Molecular Weight M, 31.08 31.10 30.% graml gram-mole

Dry Molecular Weight M d 32.01 31.93 31.93 gram fgram-mole

Stack Gas Moisture B"" 0.0664 0.0598 0.0696 %/100

Standard WaleI' Volume Vw «>,, ) 3.583 3.187 3.701 dry standard cubic feel

Nozzle Area An 0.000279 0.000279 0.000279 'square feet

Measured Parameters:

Name: Symbol: Value: Value: Value: Units:

Standard Temperature r, 528 528 528 °Rankine

Standard Pressure P:;!d 29.92 29.92 29.92 inchesHg

Barometric Pressure P\J;tr 29.81 29.80 29.72 inches Hg

Stack Static Pressure Psl1lic- -0.35 -0.35 -0.24 inches water

Pitot Tube Coefficient c" 0.84' 0.84 0.84 dimensionless

Nozzle Diameter Dn 0.226 0.226 0.226 inches

Meter Coefficient Y 0.9975 0.9975 0.9975 dimensionless

Meter Volume Vm 50.869 50.628 50.668 cubic feet

120
,

120Sample Time Time 120 minutes

Avg. SQRT Pilot Pressure <>t(1:!. P}> 0.361 0.378 0.354 inches water

Avg. Orifice Pressure <I1H> 0.60 0.60 0.61 inches water

Avg. Stack Temperature <T,,~> 425.8 434.1 445.6 °Fahrenheit

Avg. Meter Temperature <Tm > .. 70.3 70.8 76.5 °Fahrenheil

Stack Temperature T, 885.8 894.1 905.6 "Rankine

Stack Pressure P, 29.78 29.77 29.70 inchesHg

Meter Temperature Tm 530.3 530.8 536.5 °Rankine

Meter Pressure Pm 29.85 29.84 29.76 inches Hg

Oxygen %0, 7.4 7.1 7.4 %
Carbon Dioxide %CO, 23.2 22.8 22.7 %

Nitrogen I Carbon Monoxide %N,+%CO 69.4 70.1 69.9 %

Impinger Water Impml 68.3 57.2 64.6 milliliters

Silica Water Silica ml 7.8 10.5 14 milli liters

where:

isokinetics = 100'T,*VmlrnJ)'P,'dJ (60'T,td'V:Time*A:P:(1-B".,,»

V m,"d, = V m'Y'Pm*T"dI (P,,:Tm)
V, = 85,49*c,,*<v(I:!.P»V(T,/(P:M,»
M, ~ M:(l-B".,,) + lS.O'B"."

M, = 0,44'(%CO,) + 0.32'(%0,) + 0.2S'(%N, + %CO)

B,." = V~"',,) (VW«,,,)+ V mlrnJ~

STR01511 16

V_td) = 0.04707'(Imp ml) + 0.04715*(Silica ml)

A. = (3.1416'(DJ2}*(Do/2»/144

T,"'("",,,,,,,.<T,,,> + 460

P, = Pb"+ (P",.) 13.6)

Tm,"'onun.) = <T> + 460
r, = Pb"+ (<!:J.H>I 13.6)
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VALID RESULTS, INC.: EPA Method 20lA* PM-2.5 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill On

Client:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit:

Test Date:

Ash Grove Cement

T. Prevo

Seattle, WA

Main Stack Outlet

Baghouse

N/A

5/19/01

Standard Temperature:

Standard Pressure:

Pitot Coefficient (Cp):

Meter Coefficient (Yd):

Stack Diameter:
Stack Outlet Area (A,):

528

29.92

0.84

0.9566

156.0

132.733

"Rankine

inches mercury

dimensionless

dirnensi onless

inches

square feet

Calculated Parameters: Run 1 Run 2 Run 3

Name: Symbol: Value: Value: Value: Units:

Isokinetic Sampling Rate Isokinetics 150.60 148.36 150.56 %

Standard Meier Volume Vmb"J 37.714 37.484 38.373 dry standard cubic feet

Stack Gas Velocity V, 21.20 21.42 21.98 feetl second

Wet Molecular Weight M, 31.10 31.18 31.07 gram1gram-mole

Dry Molecular Weight M 8 32.12 32.15 32.14 gramlgram-mole

Stack Ga,; Moisture 8... 0.0725 0.0682 0.0758 %/100

Standard Water Volume VW.-{JId} 2.947 2.744 3.145 dry standard cubic feel

Nozzle Area t\. 0.000223 0.000223 0.000223 square feet

Measured Parameters:

Name: Symbol: Value: Value: Value: Units:

Standard Temperature T"8 528 528 528 "Rankine

Standard Pressure Pst"" 29.92 29.92 29.92 inches Hg

Barometric Pressure Pbar 30.1 30.12 30.11 inches Hg

Stack Static Pressure P~t;llil" -0.41 -0.39 ~0.4 inches water

Pitot Tube Coefficient Cp 0.84 0.84 0.84 dimensionless

Nozzle Diameter D. 0.202 0.202 0.202 inches

Meter Coefficient Y 0.9566 0.9566 0.9566 dimensionless

Meter Volume Vm 38.&31 39.379 39.791 cubic feet

Sample Time Time 120 120 120 minutes

Avg. SQRT Pitot Pressure <-1(11 P» 0.349 0.352 0.359 inches water

Avg. Orifice Pressure <I1H> 0.36 0.36 0.37 inches water

Avg. Stack Temperature <T,n> 209.0 213.5 219.3 "Fahrenheit

Avg. Meter-Temperature <Tm> 63.7 74.7 - 67.6 "Fahrenheit

Stack Temperature T, 669.0 673.5 679.3 "Rankine

Stack Pressure P, 30.07 30.09 30.08 inchesHg

Meter Temperature Tm 523.7 534.7 527.6 "Rankine

Meter Pressure - Pm 30.13 30.15 30.14 inches Hg

O:-.:ygen %0, 5.8 5.7 5.5 %

Carbon Dioxide %CO, 24.3 24.5 24.5 %
Nitrogen1Carbon Monoxide %N,+%CO 69.9 69.8 70 %

Impinger Water Impml 57.4 55.1 62.5 milliliters

Silica Water Silica rnl 5.2 3.2 4.3 milliliters

where:

isokinetics ~ 100"T:Vm(,..tP'MI (60~T'M 'V:Time*A:P:(I-B..,»

V"'''d'~ V..OY*Pm"T"8/(P"tTm)
V, ~ 8S.49"C/<v'(I1P»V(T,/ (P:M,))
M, = M:(I-8..,) + 18.0*8,."

r",18 = 0.44*(%COJ + 0.32*(%0,) + O.28*(%N, + %CO)

Bw , = Vwo:".i (VW«'''J + V ml>",J

STR01511 17

V w«''')=O.04707*(hnp rnl) + 0.0471S*(Silica ml)

A. = (3.1416"(1)./2)*(1).12»/144

T"k\...."',.,).<T,tk> + 460
P, = Pb"+ (P",",/13.6)

Tml'R~"•• ) =<T..> + 460
r, = P,,, + (<I1H>113.6)
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VALID RESULTS, INC.: EPA Method 201A* PM~2.5 Test Isokinetic Sample Rate Calculations

Seattle, WA - Raw Mill Off

Oient:

Operator:

Plant Location:

Source:

Control Equip:

Permit Limit:

Test Date:

Ash Grove Cement

T. Prevo

Seattle, WA

Main Stack Outlet

Baghouse

N/A

5/15/01

Standard Temperature:

Standard Pressure:
Pitot Coefficient (c,,):

Meter Coefficient (Y.):

Stack Diameter:
Stack Outlet Area (A,):

528

29.92

0.84

0.9566

156.0

132.733

"Rankine

inches mercury

dimensionless

dimensionless

inches

square feet

Calculated Parameters: Run 1 Run 2 Run 3

Name: Symbol: Value: Value: Value: Units:

Isokinetic Sampling Rate lsokinetics 193.22 192.45 205.88 %

Standard Meter Volume V""ld) 41.360 44.421 44.081 dry standard cubic feet

Stack Gas Velocity V, 26.34 26.85 25.33 feet! second

Wet Molecular "v.eight M, 30.76 30.69 30.64 gram/ gram-mole

Dry Molecular Weight M. 32.01 31.93 31.93 gram/ gram-mole

Stack Gas Moisture n, 0.0891 0.0888 0.0925 %/100

Standard Water Volume Vw-c(SId) 4.048 4.331 4.491 dry standard cubic feet

Nozzle Area A. 0.000223 0.000223 0.000223 square feet

Measured Parameters:

Name: Symbol: Value: Value: Value: Units:

Standard Temperature T'ld 528 528 528 "Rankine

Standard Pressure P,1d 29.92 29.92 29.92 inches Hg

Barometric Pressure Pbar 29.81 29.80 29.72 inches Hg

Slack Static Pressure PJt1tio: -0.35 -0.35 0.74 inches water

Pilot Tube Coefficient C; 0.84 0.84 0.84 dimensionless

Nozzle Diameter Dn 0.202 0.202 0.202 inches

Meter Coefficient Y 0.9566 0.9566 0.9566 dimensionless

Meter Volume Vm 43.008 46.605 46.724 cubic feet

Sample Time Time 120 120 120 minutes

Avg. SQRT Pilot Pressure <..[(CJ. P» 0.361 0.378 0.354 inches water

Avg. Orifice Pressure <a. H> 0.45 0.51 0.52 inches water

Avg. Slack Temperature' <Tsll:> 485.8 434.1 445.6 "Fahrenheit

Avg, Meter Temperature <Tm> 63.8 68.5 72.5 "Fahrenheit

Stack Temperature T, 945.8 894.1 905.6 °Rankine

Stack Pressure P, 29.78 29.77 29.77 inchesHg

Meter Temperature Tm 523.8 528.5 532.5 "Rankine

Meter Pressure Pm 29.84 29.84 29.76 inchesHg

Oxygen %0, 7.4 7.1 7.4 %

Carbon Dioxide %CO, 23.2 22.8 22.7 %

Nitrogen/ Carbon Monoxide %N,+%CO 69.4 70.1 69.9 %
Impinger Water Impml 83.2 82,9 88.8 milliliters

Silica Water Silica mI 2.8 9.1 6.6 milliliters'

where:
isoki netics = 100'T,*Ym<'odtP",.I (60'T,.,*Y,'Time'A:P,-o.a,»
V,nl''') ~ Vm"Y'P m*T,..d (P,,:Tm)

V, = I:lS.49*C/<,((CJ.P»V(T,/(P:MJ)
M, =M:(l-R,> + lS.0*a.,
M. = 0.44'(%CO,) + 0.32*(%0,) + 0.2S'(%N, + %CO)

B.., = Vw~'ld)! (VW«,ld) + Vm(,")

STR01511 18

V '"<j,ldl =0.04707'(Imp rnl) + 0.0471S'(Silica rnl)

An = (3.1416'(0./2)*(0.12»)/144

T'''l'll>.nlo'n.).<T"v + 460
P, =p." + (P""JI3.6)
Tm("'~"n" = <L> + 460
P; = p." + (<a.H>/13.6)
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VALID RESULTS, INC.: PM-tO Emission Rate Calculation Form

Client: Valid Results, Inc.

Operator: T. Prevo

Plant Location; Seattle, WA

Source: Main Stack Outlet

Control Equip; . Baghouse

Permit Limits: N/A

Seattle, WA. Raw Mill On

Run 1

~H@

%C02

%02

%Nz+%CO

Bw•

Md

Mw

p.

viscosity =

cyclone flow rate Os

pressure head needed ~H

ll.H at 50 less ts
~H at 50 more

nozzle diameter (guess)
nozzle velocity v«

ll.pmin
lip max

Standard Temperature:

Stand ard Pressure;
Pitot Tube Coefficient (Cp) :

Meter Coefficient (Y.);

Stack Diameter:
Stack Outlet Area (A,):

30.1

-0.41

209

67.3

1.9020
24.3

5.8

69.9

0.0744

32.12

31.07

30.07

204.73
0.5263 ft3/min

0.5557 inches h20

0.6491
0.4811

02260
31.4898

17.1004

32.6703

0.07921
0.2891

528
29.92

0.84

0.9975

156.0

132.733

"Rankine

inches mercury

dimensionless

dimensionless

inches

square fed

12
11
10

9

8

7

6
5
4

3

2
1

average*

~p

0.110

0.129

0.135

0.120

0.128

0.130

0.109

0.130

0.135

0.100

0.119

0.120

0.121

sampfetime
number points

sqrtap
. 0.332 tl

0.359 t2
0.367
0.346
0.358
0.361
0.330
0.361
0.367
0.316
0.345
0.346

0.349

120 calculated
12 sample

time
9.51
10.28
10.51
9.91
10.25
10.34
9.45
10.34
10.51
9.05
9.88
9.91

119.9

actual
. sample

time
9.50
10.25
10.50
10.00
10.25
10.25
9.50
10.25
10.50
9.00
10.00
10.00

actual
elapsed

time
9.50
19.75
30.25
40.25
50.50
"60.75
70.25
80.50
91.00

100.00
110.00
120.00

STR01511 19
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VALID RESULTS, INC.: PM-tO Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 "Rankine

Operator: I. Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (Cp) : 0.84 d imensionless

Source: Main Stack Outlet Meter Coefficient (Y~): 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: N/A Stack Outlet Area IA,): 132.733 square feet

Seattle, WA - Raw Mill On

Run2

lIH@
%C02

%0 2

%N2+%CO

p.

viscosity ~

cyclone flow rate Q"

pressure head needed lIH

lIH at 50 less ts
lIH at 50 more

nozzle diameter (guess)
nozzle velocity Vn

Vm1n

Vmax

lip min
lip max

30.12

-0.39

213.5

75.9

1,9020

24,5

5,7

69,8

0,0664

32,15

31.21

30,09

206,48

0.5311 ft3/min

0.5782 inches h20

0.6747
0.5011

0.2260

31.7770

17.2630

32.9716

0.0806 1
0.2940

average*

STR01511

12
11
10

9
8
7
6
5
4
3
2
1

lip
0.109
0.121
0.123
0.116
0.140
0.132
0,110
0,140
0,130
0.110
0.125
0.130

. 0.121

sample time
number points

sqrtap
0.330 tl
0.348 t2
0.351
0.341
0.374
0,363
0,332
0.374
0.361
0.332
0.354
0.361

0.352

20

120 calculated
12 sample

time
9.38
9.89
9.98
9.69
10.63
10.32
9.44
10.63
10.26
9.44
10.06
10.26

120,0

9.99972 1

actual
sample

time
9.50
10.00
10.00
9.75
10,50
10,25
9.50

10.50
10.25
9.50
10.00
10.25

actual
elapsed

time
9.50

19,50
29.50
39.25
49.75
60.00
69.50
80.00
90.25
99.75

109,75
120,00

AG~~000199
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VALID RESULTS, INC.: PM-tO Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 "Rankine

Operator: T. Prevo Standard Pressure: Z9.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (C,): 0.84 dimensionless

Source: Main Stack Outlet Meter Coefficient (Vd) : 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: NfA Stack Outlet Area (A,): 132.733 square feet

Seattle, WA - Raw Mill On

Run 3

average*

STR01511

Pb!r 30.11

P,t~ti( -0,4

t, 219.3

t m 68.2

lI.H@ 1.9020
%CO~ 24.5

%0 2 5.5
%N2+%CO 70

Bws 0.076
Md 32.14
Mw 31.07
Ps 30.08

viscosity = 207.23
cyclone flow rate Q" 0.5351 ft3/min

pressure head needed lI.H 0.5567 inches h20

lI.H at 50 less ts 0.6487
t1H at 50 more 0.4830

nozzle diameter (guess) 0.2260
nozzle velocity V n 32.0163

Vm1n 17.4384
Vmax 33.2428

Lipmin 0.0812 1
Lipmax 0.2949

sample time 120 calculated actual
number points 12 sample sample

lI.p sqrtll.p time time
12 0.118 0.344 tl 9.56 9.50
11 0.132 0.363 t2 10.09 10.00
10 0.137 0.370 10.28 10.25

9 0.125 0.354 9.84 9.75
8 0.138 0.371 10.31 10.25
7 0.140 0.374 10.39 10.50
6 .0.105 0.324 9.00 9.00
5 0.129 0.359 9.98 10.00
4 0.140 0.374 10.39 10.50
3 0.120 0.346 9.62 9.50
2 0.135 0.367 10.20 10.25
1 0.140 0.374 10.39 10.50

0.131 0.360 120.1

IDso - 10.00025(

21

actual
elapsed

time
9.50

19.50
29.75
39.50
49.75
60.25
69.25
79.25
89.75
99.25
109.50
120.00

AGdg~o00200
54000643
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Client: Ash Grove Cement Equipment Material 1D# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01 Nozzle 316SS emm-A 5/19/01 lJn - 0226 # Viinal Vinitial Gain Solution
Operator: T. Prevo PitotTube: 316SS 72A 4/15/01 Cp- 0.84 1 675.4 609.3 66.1 or ~O
Plant Location: Seattle, WA Stack TC: 316 SS 72A 4/15/01 Yd = 0.9975 2 696.2 695.1 1.1 Dr H,O

Source: Main Stack Outlet Meter: Nutech #2 11/24/00 ,lli@= 1.9020 3 512.9 511.8 1.1 empty

Fuel Type: Mixed Filter: Glass Fiber VR2"179 4 658.3 650.5 7.8 Silica Gel

Load Rating: >90% Probe liner: Quartz Glass
IHarometncTressure Wbo<): 30.10 IStandard. Temperature (Told); 68 [Stack uxygen (~aU:J: 5.8 Impinger Water Weight Gain = 68.3
IStack Diameter (D.): 156.0 IStandard Pressure (F,ld): 29.92 Stack Carbon Dioxide (%CO,): 24.3 Silica Gel Weight Gain =: 7.8

Test Run #: 1 IStack static Pressure W...;;J: -0.41 Istad< Moisture (%HzU): 7.44

PortIO & Pitot Tube Stack Temp. Meter Temp.

Point # Time: Meter Value: boP OF Tm-in Tm -out Llli .,rboP CFM

NE5 0.0 235.000 0.110 208 65 65 0.47 0.3317 0.19

NE3 10.0 238.427 0.129 209 66 64 0.47 0.3592 0.19

NE2 20.0 242.150 0.135 210 69 66 0.47 0.3674 0.19

SE5 30.0 245.978 0.120 207 71 65 0.47 0.3464 0.19

SE3 40.0 249.693 0.128 209 72 65 0.47 0.3578 0.19

SE2 50.0 253.497 0.130 210 74 66 0.47 0.3606 0.19

SW5 60.0 257.251 0.109 208 74 66 0.47 0.3302 0.19

SW3 70.0 260.773 0.130 209 69 65 0.47 0.3606 0.19

SW2 80.0 264.591 0.135 210 69 65 0.47 0.3674 0.19

NW5 90.0 268.487 0.100 209 68 65 0.47 0.3162 0.19

NW3 100.0 271.864 0.119 209 69 65 0.47 0.3450 0.19

NW2 110.0 275.588 0.120 210 68 63 0.47 0.3464 0.19

120.0 279.302

Averages 120.0 44.302 <209.0> <67.3> <0.47> <0.349> <0.19>
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VALID RESULTS,INC.: EPA Method 201A - PM-IO Air Emissions Test Data

Seattle, WA ~ Raw Mill On

Client Ash Grove Cement Equipment Material IDit Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01 Nozzle 316 SS 6mm-A 5/19/01 Dn - 0.226 it Vfinal Vinitial Gain Solution
Operator: T. Prevo PitotTube: 316 SS 72A 4/15/01 Cp- 0.84 1 620.5 564.1 56.4 or H,O

Plant Location: Seattle, WA Stack TC: 316 SS 72A 4/15/01 Yd - 0.9975 2 613.2 612.5 0.7 Dr H,O

Source: Main Stack Outlet Meter: Nutech #2 11/24/00 AH@= 1.9020 3 476.2 476.1 0.1 empty
Fuel Type: Mixed Filter: Glass Fiber VR2"186 4 634.8 624.3 10.5 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pb>t): 30.12 Standard Temperature (T",,): 68 Stack Oxygen (%0,): 5.7 Impinger Weight Gain = 57.2
Stack Equiv. Diameter (DJ: 156.0 Standard Pressure (P"d): 29.92 Stack Carbon Dioxide (%CO,): 24.5 Silica Gel Weight Gain = 10.5

Test Run #: 2 Stack StatiCPressure (P",.,): -0.39 Stack Moisture (%H,O): 6.64

PortID & Pitot Tube Stack Temp. Meter Temp.

Point # Time: Meter Value: AP OF T",-in T",- out AH JAP CFM

NE5 0.0 280.884 0.109 210 75 72 0.48 0.3302 0.19

NE3 10.0 284.421 0.121 212 75 73 0.48 0.3479 0.19

NE2 20.0 288.228 0.123 212 78 75 0.48 0.3507 0.19

SE5 30.0 292.023 0.116 213 81 75 0.48 . 0.3406 0.19

SE3 40.0 295.802 0.140 214 86 77 0.48 0.3742 0.19

SE2 50.0 299.774 0.132 214 85 76 ·0.48 0.3633 0:19

SW5 60.0 303.632 0.110 214 81 77 0.48 0.3317 0.19

SW3 70.0 307.136 0.140 215 77 75 :0.48 0.3742 0.19

SW2 80.0 311.114 0.130 216 75 74 0.48 0.3606 0.19

NW5 90.0 314.973 0.110 213 74 71 0.48 0,3317 0.19

NW3 100.0 318.538 0.125 214 74 71 0.48 0.3536 0.19

NW2 110.0 322;298 0.130 215 73 71 0.48 0:3606 0.19

120.0 326.136

Averages 120.0 45.252 <213.5> <75.9> <0.48> <0.352> <0.19>
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Client Ash Grove Cement Equipment Material IDIt Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01 Nozzle 31655 6mm·A 5/19/01 Dn - 0.226 It Vfinal Vinitial Gain Solution
Operator: T. Prevo Pitot Tube: 31655 72A 4/15/01 Cp= 0.84 1 661.6 599.0 62.6 DI Hp

Plant Location: Seattle, WA Stack TC: 31655 72A 4/15/01 Yd = 0.9975 2 657.7 655.5 2.2 DI Hp

Source: Main Stack Outlet Meter: Nutech 1t2 11/24/00 ~H@= 1.9020 3 496.2 496.4 -0.2 empty
Fuel Type: Mixed Filter: Glass Fiber VR2"187 4 670.6 656.6 14.0 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pbar) : 30:11 Standard Temperature (T,,,,): 68 Stack Oxygen (%0,): 5.5 Total Impinger Water Weight Gain = 64.6
Stack Equiv. Diameter (D.): 156.0 Standard Pressure (P,,,,): 29.92 Stack Carbon Dioxide (%CO,): 24.5 Total Silica Gel Weight Gain = 14
Test Run It: 3 StackStatic Pressure (P"..J: -DAD Stack Moisture (%H,O): 7.60

PortID& PitotTube Stack Temp. Meter Temp.

Point It Time: Meter Value: . 6.P of T",-in T",- out ~H .f~P CFM

NE5 0.0 326.986 0.118 218 65 61 0.48 0.3435 0.19

NE3 10.0 330.381 0.132 220 66 65 0.48 0.3633 0.19

NE2 20.0 334.102 0.137 220 69 66 0.48 0.3701 0.19

SE5 30.0 337.906 0.125 218 74 68 0.48 . 0.3536 0.19

SE3 40.0 341.574 0.138 . 220 73 68 0.48 0.3715 0.19

SE2 50.0 345.398 0.140 220 71 68 0.48 0.3742 0.19

SW5 60.0 349.309 0.105 . 219 69 68 . 0.48 0.3240 0.19

SW3 70.0 352.693 0.129 221 69 68 '. 0.48 0.3592 0.19

SW2 80.0 356.441 0.140 220 69 69 0.48 0.3742 0.19

NW5 90.0 360.386 0.120 218 70 69 0.48 0.3464 0.19

NW3 100.0 363.977 0.135 219 68 68 0.48 0.3674 0.19

NW2 110.0 367.823 0.140 219 68 68 0.48 0.3742 0.19

120.0 371.751

Averages 120.0 44.765 <219.3> <68.2> <0.48> <0.360> <0.19>



VALID RESULTS, INC.: PM-lO Emission Rate Calculation Form

Client: Valid Results, Inc, Standard Temperature: 528 "Rankine

Operator: T.Prevo Standard Pressure: 29.92 inches mercury

Plant Location: Seattle, WA Pitot Tube Coefficient IC,): 0.84 dimensionless

Source: Main Stack Outlet Meter Coefficient IY,): 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: N/A Stack Outlet Area (A,): 132.733 square feet

Seattle, WA - Raw Mill Off Pho' 29.81

Run 1 pStJ't'iC -{).35

1, 425.8

t rn 70.3
lIH@ 1.9020

%C0 2 23.2
%02 7.4

%N2+%CO 69.4
Bws 0.0664

M.! 3'2.01

Mw 31.08
Ps 29.78

viscosity = 265.96
cyclone flowrate Q. 0.7448 ft3/min

pressure head needed llH 0.6410 inches h20

llH at 50 less ts 0.7200
lIH at 50 more 0.5743

nozzle diameter (guess) 0.2260
nozzle velocity Vn 44.5632

Vrnin 25.4827
Vrnox 46.9011

IIp min 0.13 16
1

lip max 0.4458

sample time 120 calculated actual actual
number points 12 sample sample elapsed

IIp sqrtap time time time
12 0.120 0.346 tl 9.58 9.50 9.50
11 0.125 0.354 t2 9.80 10.00 19.50
10 0.139 0.373 10.33 10.25 29.75

9 0.128 0.358 9.91 10.00 39.75
8 0.138 0.371 10.27 10.25 50.00
7 0.141 ' 0.375 10.38 10.25 60.25
6 0.119 0.345 9.55 9.50 69.75
5 0.130 0.361 10.00 10.00 79.75
4 0.140 0.374 10.36 10.50 90.25
3 0,110 0.332 9.19 9.25 99.50
2 0.138 0.371 10.27 10.25 109.75
1 0.141 0.375 10.38 10.50 120.25

average* 0.131 0.361 120.0

IDso - 10.000151

STR01511 25 AGcg{~~bo0204
54000647



VALID RESULTS, INC.: PM-IO Emission Rate Calculation Form

Client: Valid Results, Inc. Standard Temperature: 528 "Rankine

Operator: T.Prevo Standard Pressure: 29.92 inches mtc!rcury

Plant Location: Seattle, WA Pitot Tube Coefficient (Cp) : 0.84 dimensionless

Source: Main Stack Outlet Meter Coefficient (Yd): 0.9975 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: N/A Stack Outlet Area (A,): 132.733 square feet

Seattle, WA - Raw Mill Off

Run 2

average*

STR01511

Pb~t 29.80

Pd.!lti~ -0.35

t, 434.1

t m 70.8
lIH@ 1.9020

%C02 22.8

%°2 7.1
%N2+%CO 70.1

Bw• 0.0598

Me! 31.93
Mw 31.10
r, 29.77

viscosity = 268.64
cyclone flow rate Os 0.7543 ft3/min

pressure head needed llH 0.6532 inches h20

lIH at 50 less ts 0.7329
lIH at 50 more 0.5859

nozzle diameter (guess) 0.2260
nozzle velocity Vn '45.1316

Vmin 25.8444
Vmax 47.5191

lip min 0.1342 1
lip max 0.4535

sample time 120 calculated actual
number points 12 sample sample

lip sqrtap time time
12 0.129 0.359 tl 9.50 9.50
11 0.149 0.386 t2 10.21 10.25
10 0.151 0.389 10.29 10.25

9 0.125 0.354 9.37 9.50
8 0.150 0.387 10.24 10.25
7 0.155 0.394 10.43 10.50
6 0.130 0.361 9.55 9.50
5 0.159 0.399 10.56 10.50
4 0.165 0.406 10.74 10.75
3 0.119 0.345 9.13 9.00
2 0.135 0.367 9.71 9.75
1 0.155 0.394 10.43 10.50

0.141 0.378 120.2

IDso - 10.000231

26

actual'
elapsed

time
9.50

19.75
30.00
39.50
49,75
60.25
69.75
80.25
91.00
100.00
109.75
120.25

AGcW~b00205
54000648



VALIO RESULTS, INC.: PM-tO Emission Rate Calculation Form
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Client: Ash Grove Cement Equipment Material JD# Cal Date Value Jmpinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 6mm-A 5/15/01 Dn - 0.226 # Vfinal Vinitial Gain Solution
Operator: T. Prevo Pitot Tube; 31655 72A 4/25/01 Lp- 0.84 1 675.4 609.3 66.1 01 H,O

Plant Location: Seattle, WA Stack TC: 31685 72A 4/25/01 Yd - 0.9975 2 6%2 695.1 1.1 or H,O

Source: Main Stack Outlet Meter: Nutech#2 11/24/00 Mi@= 1.9020 3 512.9 511.8 1.1 empty

Fuel Type: Mixed Filter: Glass Fiber VRZ"176 4 658.3 650.5 7.8 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure ll"bor): 29.81 Standard Temperature ("lotd): 68 '~tac.k uxygen O'lou:J: 7.4 Impinger Water Weight Gain .. 68.3
~tac.k Diameter (u.): 156.0 Standard Pressure (P'ld): 29.92 Stacie. Carbon Dioxide (%CO): 23.2 Silica Gel Weight Gain = 7.8
TestRun#: 1 Ititac.kStatic rressure (l"'olotl,): -0.35 Stack MOisture (%H,u): 6.64

PortID& Pitot Tube Stack Temp. Meter Temp.

Point # Time: Meter Value: aP OF Tm-in Tm - out L'l.H v'6P CFM

NES 0.0 75.173 0.120 420.0 65 64 0.60 0.3464 0.24

NE3 10.0 79.561 0.125 425.0 68 65 0.60 0.3536 0.24

NE2 20.0 83.732 0.139 425.0 69 67 0.60 0.3728 0.24

SE5 30.0 87.006 0.128 428.0 70 68 0.60 0.3578 0.24

SID 40.0 92144 0.138 427.0 72 69 0.60 0.3715 0.24

SE2 50.0 96.429 0.141 423.0 74 69 0.60 0.3755 0.24

SW5 60.0 100.778 0.119 425.0 75 69 0.60 0.3450 0.24

SW3 70.0 10'1.776 0.130 429.0 75 71 0.60 0.3606 0.24

SW2 80.0 108.977 0.140 429.0 74 70 0.60 0.3742 0.24

Nw5 90.0 113.398 0.110 423.0 73 71 0.60 0.3317 0.24

NW3 100.0 117.344 0.138 427.0 72 72 0.60 0.3715 0.24

NW2 110.0 121.635 0.141 429.0 74 70 '0.60 0.3755 0.24

120.0 126.042

Averages 120.0 50.869 <425.8> <70.3> <0.60> <0.361> <0.24>
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Client: Ash Grove Cemen Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 6mm-A 5/15/01 Dn = 0.226 # Vfinal Vinitial Gain Solution
Operator: T. Prevo PitotTube: 316SS 72A 4/25/01 Cp= 0.84 1 620.5 564.1 56.4 DI H,O

Plant Location: Seattle, WA Stack. Te: 316SS 72A 4/25/01 Yd = 0.9975 2 613.2 612.5 0.7 DI H,O

Source: Main Stack. Outle Meter: Nutech #2 11/24/00 ~H@= 1.9020 3 476.2 476.1 0.1 empty
Fuel Type: Mixed Filter: Glass Fiber VR2"l77 4 634.8 624.3 10.5 Silica Gel

Load Rating. >90% Probe liner: Quartz Glass
Barometric Pressure (Pbat) : 29.80 Standard Temperature (T".): 68 Stack Oxygen (%0,): 7.1 Impinger Weight Gain = 57.2
Stack Equiv. Diameter (D.): 156.0 Standard Pressure (P,'d): 29.92 Stack Carbon Dioxide (%CG,): 22.8 Silica Gel Weight Gain = 10.5

Test Run #: 2 Stack Static Pressure (P" ..,): -0.35 Stack Moisture (%H,O): 5.98

PortID & Pitot Tube Stack Temp. Meter Temp.

Point # Time: Meter Value: ~P OF Tm - in Tm - out ~H v'"~P CFM

NE5 0.0 129.654 0.129 431 65 64 0.60 0.3592 0.24

NE3 10.0 133.709 0.149 435 65 65 0.60 0.3860 0.24

NE2 20.0 138.002 0.151 436 66 65 0.60 0.3886 0.24

SE5 30.0 142.269 0.125 431 65 65 0.60 0.3536 0.24

SE3 40.0 146.274 0.150 434 68 67 0.60 0.3873 0.24

SE2 SO.O 150.567 0.155 435 72 70 0.60 0.3937 0.24

SW5 60.0 154.938 0.130 433 69 69 0.60 0.3606 0.24

SW3 70.0 158.944 0.159 436 74 72 0.60 0.3987 0.24

SW2 80.0 163.336 0.165 436 76 74 0.60 0.4062 0.24

Nw5 90.0 167.863 0.119 432 79 75 0.60 0.3450 . 0.24

NW3 100.0 171.761 0.135 435 80 75 0.60 0.3674 0.24

NW2 110.0 175.873 0.155 435 83 76 0.60 0.3937 0.24

120.0 180.282

Averages 120.0 50:628 <434.1> <70.8> <0.60> <0.378> <0.24>
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Client: Ash Grove Cement Equipment Material m# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 6mm-A 5/15/01 Dn= 0.226 # Vfinal Vinitial Gain Solution
Operator: T. Prevo PitotTube: 31655 72A 4/25/01 Cp= 0.84 1 661.6 599.0 62.6 or H2O

Plant Location: Seattle, WA Stack TC: 316 SS 72A 4/25/01 Yd= 0.9975 2 657.7 655.5 2.2 DI H,O

Source: Main Stack Outlet Meter: Nutech #2 11/24/00 llH@= 1.9020 3 496.2 496.4 -0.2 empty
Fuel Type: Mixed Filter: Glass Fiber VR2"178 4 670.6 656.6 14.0 5ilica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pbor) : 29.72 Standard Temperature (T,,,,): 68 StackOxygen(%0,): 7.4 TotalImpinger Water WeightGain = 64.6
Stack Equiv. Diameter (OJ: 156.0 Standard Pressure (P"d): 29.92 StackCarbon Dioxide (%CO,): 22.7 TotalSilicaGelWeightGain = 14

Test Run #: 3 StackStaticPressure (P""J: -0.24 StackMoisture (%H2O): 6.96

PortIO & PitotTube Stack Temp. Meter Temp.

Point # Time: Meter Value: llP of Tm - in .Tm - out llH .fLl.P CFM

NE5 0.0 182.214 0.109 441 73 71 0.61 0.3302 0.24

NE3 10.0 186.128 0.125 445 74 72 0.61 0.3536 0.24

NE2 20.0 190.283 0.132 446 75 74 0.61 0.3633 0.24

SE5 30.0 194.592 0.115 443 77' 76 0.61 0.3391 0.24

SE3 40.0 198.717 0.135 447 80 75 0.61 0.3674 0.24

SE2 50.0 203.023 0.140 448 84 75 0.61 0.3742 0.24

SW5 60.0 207.476 0.119 442 86 75 0.61 0.3450 0.24

SW3 70.0 211.643 0.129 447 80 75 ·0.61 0.3592 0.24

SW2 80.0 216.972 0.125 447 79 76 0.61 0.3536 0.24

Nw5 90.0 220.896 0.115 443 78 75 0.61 0.3391 0.24

NW3 100.0 224.273 0.128 448 82 74 0.61 0.3578' 0.24

NW2 110.0 228.511 0.130 ' 450 78 72 0.61 0.3606 0.24

120.0 232.882

Averages 120.0 50.668 <445.6> <76.5> <0.61> <0.354> <0.24>



VAUD RESULTS, INC.: PM-2.S Emission Rate Calculation Fonn

Client: ValidResults, Inc. StandardTemperature: 528 "Rankine

Operator: T. Prevo Standard Pressure: 29,92 inches mercury

Plant Location: Seattle,WA Pilot TubeCoefficient(c,): 2M dlmensiontess

Source: MainSlackOutlet MeterCoefficient (Y.,J: 0.9566 dimensionless

Control Equip: Baghouse Stack Diameter: 156.0 inches

Permit Limits: !::!.La StackOutlet Area(AJ: 132.733 square feet

Seattle, WA- Raw Mill On p.~ 30.11

Run 3 P'!:JI~ -0.4
t, 219.3

tm 67.6

AH@ 1.9348
%CO. 24.5

%0. 5.5
%N,+%CO 70

8". 0.0758
Md 32.14

M~ 31.07
p. 30.08

viscosity ~ 203.9191
cyclone flow rate Qs (4<3162) 0.4592 fl3/min

cyclone flow rate Qs{4>.3162) 1.1822

C 1.0725
RE<3162 2676.795

RE>=3162 6891.349

pressure head needed AH<31 62 0.4167 inches h20

l>H at 50 less ts 0.4856
lIH at 50 more 0.3616

pressure head needed lIH >=31 62

lIH at 50 less ts
lIH at 50 more

nozzle diameter (guess)
nozzle velocity Vn

Vrril RE<3162

Vr:rw.RE<3162

Vmn flb=3 162

VfIl;illI;RI:>=3162

2.7622 inches h20

3.2185
2.3964

0.2020

34.3916

20.7955

36.8240

13.4394

33.6189

l>p min RE<31 62 0.1154
l>o max RE<31 62 0.3619

lip min 0.0482
ADmax 0.3016

sample time 120 calculated actual actual
number points 12 sample sample elapsed

Ap sqrtllp time time time
12 0.140 0.374 tl 10.42 10,50 10.50
II 0.129 0.359 t2 10.00' 10.00 20.50
10 0.105 0.324 9.03 9.00 29.50

9 0.140 0.374 10.42 10.50 40.00
8 0.135 0.367 10.22 10.25 50.25
7 0.120 0.346 9.64 9.75 60.00
6 0.127 0.356 9.92 10.00 70.00
5 0.132 0.363 10.11 10.00 80.00
4 0.118 0.344 9.58 9.50 89.50
3 0.140 0.374 10.42 10.50 100.00
2 0.138 0.371 10.34 10.25 110.25
1 0.125 0.354 9.86 9.75 120.00

average* 0.1291 0.359 120.0

1050 R£<3162 ~ 2.500221

STR01511 33 AGCS~~~b021 0
54000653



VALlO RESULTS, INC.: PM-2.5Emission Rate Calculation Form

Client:
Operator:
PlantLocation:
Source:

Control Equip:
Permit limits:

Valid Results, Inc.
T.Prevo
Seattle,WA

Main Slack Outlet

Baghouse

lli.t..

Standard Temperature:
Standard Pressure:
Pilot Tube Coefficient (c,J:

Meter Coefficient (Y,,):

StackDiameter:
Stack Outlet Are. (A,):

528
29.'l1

0.84
0.9566
156.D

IJ2.rn

"Rankine
inches mert'"UJ)'

dimensionless
dimensionless

inches
square feet

Sealtle, WA· Raw Mill On
Runt

P",
f­

lo
to,

1I1-l@
%C02

%0,

%N2+%CO

B..

Md

M.
f,

viscosity 1:1

cyclone flow rate Q, (4<31.21

cyclone flow rate Q, Id,,".2}

0502.5
050 C4

Cr
C

RE<3162
RE>-3162
050 C4 RE

pressure head needed 1I1-l <3162

1I1-l at 50 less ts
lIH at 50 more

30,10
0,41
209

63.7

1.9348

24.3

5.8

69.9

0.073

32.12

31.10

30.13

201.7041

0,4498 ft3/min

1.1624

33186.2499
2.5003
1.0710
1.0710

2698.683
6974,OSa

2.5003
0,41 30 inches h20

0,4824
0.3575

pressure head needed lIH >=3162

lIH alSO less ts
lIHat 50 mar.

nozzle diameter (guess)
nozzle velocity Vo

Vm RE<3162

Vmw<.RE-.d162

V mFi:E:>O-F3162

Vma-,RE",.3162

2.7579 inches h20

3.2214
2.3876

0.2020

33.6876

20.2874

36.0230

12.7578

32.8242

lip min RE<3162 0.1118
ilID max RE<3162 0.3525

lip min 0.0442
lip max 0.2927

sample time 120 calculated actual actual
number points 12 samp1e sample elapsed

lip sqrtlip time time time
12 0.135 0,367 tl 10.52 10.50 10.50
11 0.130 0.361 t2 10.35 10.25 20.75
10 0.109 0,330 9,46 9.50 30.25

9 0.120 0.346 9.92 10.00 40.25
8 0.119 0.345 9.89 10.00 50.25
7 0.100 0.316 9.06 9.00 59.25
6 0.135 0.367 10.52 10.50 69.75
5 0.129 0.359 10.29 10.25 80.00
4 0.110 0.332 9.52 9.50 89.50
3 0.130 0.361 10.35 10.25 99.75
2 0.128 0.358 10.26 10.25 110.00
1 0.120 0.346 9.92 10.00 120.00

average* 0.121 0.349 120.1

lbso REdi62 = 2.500351

STA01511 32 AGCSO~~dOO211
54000654



VALID RESULTS, INC.: PM-2.5 Emission Rate Calculation Form

Client, Valid R..ults, Inc, Standard Temperature: 528 "Rankine

Operator: T. Provo Standard Pr.,..ur"; 29Hl inches mercury

Plant Location, Seattle,WA Pitot Tube Coefficient (C,): 0.84 dimensionless
Source: Main Sta<k OUUet Meter Coefficient (Y.,), 0,9566 dunenstcnless

Control Equip: Bit~hou-5e Slad<Di ameter: 156.0 inches

Pennit Limits: !::!ill. stack OUtlet Area (N: 132.733 ''l"are feet

Seattle, WA - Raw Mill On

RWll

P",

P­
~

t"
llH@

%C0 2

%02

%N2+%CO

B...
Md

M.
p.

viscosity =
cyclone flow rate Os (4<3:162)

cyclone flow rate Q, (,,.3162]

0502.5
050 C4

Cr
C

RE<3162
RE>-3162
050 C4 RE

pressure head needed llH <3162

llH at 50 less ts
llH at 50 more

30.10

-0.41

209

63,7

1,9348

24,3

5.8

69.9

0,073

32.12

31.10

30.07

201,7041

0,4503 ft3/rnin

1.1632

33146.2974
2.5002
1.0712
1.0712

2696.303
6965.000

2,5002
0.4122 inches h20

0,4815
0.3569

pressure head needed llH >=31 62

llH at 50 less ts
llH at 50 more

n0221e diameter (guess)
nozzlevelocity Vn

Vn.:RE.d162

Vmax R:E:<3 Hi2

Vmin Rf::-_3 162"

Vmw:RE,.",3162

2.7507 inches h20

3.2130
2.3814

0.2020

33,725.0

20,3194

36.0684

12.8201

32.8728

lip min RE<3162 0,1119
liD max RE<3162 0,3527

lip min 0.0446
lip max 0,2930

sample time 120 calculated actual actual
number points 12 sample sample elapsed

lip sqrtllp time time time
12 0.135 0.367 t1 10,52 10.50 10.50
11 0.130 0.361 t2 10,35 10.25 20.75
10 0.109 0.330 9,46 9.50 30.25

9 0.120 0.346 9.92 10.00 40.25
8 0.119 0.345 9.89 10.00 50.25
7 0.100 0.316 9.06 9.00 59.25
6 0.135 0.367 10.52 10.50 69.75
5 0.129 0.359 10.29 10.25 80.00
4 0.110 0.332 9.52 9.50 89.50
3 0.130 0,361 10.35 10,25 99.75
2 0.128 0,358 10.26 10,25 110.00
1 0.120 0.346 9.92 10.00 120.00

8verage* 0.121 0.349 120.1

Ibsoftk Jl 62 = 2.500231

STR01511 31 1012101
AGCS2MOOO212

54000655



.. .~- . .. •
o
o
et

en
-l
:0o....
~ VALlD RESULTS, INC.: EPA Method 201A" • PM-2.S Air Emissions Test Data

Seattle, WA - Raw Mill On
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Client: Ash Grove Cement Equipment Material lD¢i Cal Date Value lrnpinger Weight Gain Net Charge
Date; 5/19{01 Nozzle 31655 5nun-A 5/19/01 D,,- 0.202 ; Vfinal Vinitial Gain Solution

Operator: T. Prevo PitotTube: 31655 72A 4/lfif01 c,.- 0.84 1 727.7 672.4 55.3 Dl H,O

Pl,mt Location: seattle, WA Stack TC: 31655 72A 4/15/01 Yd = 0.9566 2 6875 685.2 2.3 ru Il,O

Source: Main Stack Outie Meter: Nutech #1 11/24/00 6.H@= 1.9348 3 542.5 542.7 -0.2 empty

Fuel Type: Natural CiJ~ Filter: Glass Fiber VRZ"183 4 757.3 752.1 5.Z Sili,3GeI

Load Rating: >90% Probe Liner: Quartz Class
[Barometric l'ressure W....); 30.10 ,Standard Temperature (T....): 68 ~tack O>o."yp;en (%0,,): 5.8 lmpingcr Water W~;ghtGain = 57.4
~tacK U1ameter (u.): 156.0 ltitandard LJressure W...l; 29.92 Slack Carbon Dioxide (%eo,): 24.3 Silica Gel Weight Gain = 5.2
TestRun #: 1 IStad<: titalic Pressure (p,..,,,); -0.41 ,!;;tackMoisture (%H,U): 7.25

PortlD& PitotTube Stack Temp. Meter Temp,

Point 7- Time: Meter Value: l1.P OF Tm - in Tm-out l1.H /"l1.P OM

NE6 0.0 904c.281 0.135 210 66 64 0.36 0.3674 0.14
NE4 10.0 907.856 0.130 209 (,3 61 0.36 0.3606 0.14
NEZ 20.0 911.12.1 0.109 208 63 60 0.36 0.:-\:-\02 0.14

SE6 30.0 914.125 0.120 210 68 66 0.3fi 0.3464 0.14

SE4 40.0 917.398 0.119 209 65 63 0.36 0.3450 0.14

SE2 SO.O 920.553 0.100 209 66 63 0.36 0.3162 0.14

SW6 60.0 921486 0.1:-\5 210 65 61 0.36 0,3674 0.14

SW4 70.0 926.783 0.129 209 68 69 0.36 0.3592 0.14

SW2 00.0 930.071 0.110 20B 67 62 0.36 0.3317 0.14

NW6 90.0 933.158 0.130 210 66 62 0.:16 0.3606 .0.14'
NW4 100.0 936.475 0.126 209 63 59 0.36 0.3578 0.14

NW2 110.0 939.828 0.120 2(J7 61 58 0.36 0.3464 0.14

120.0 943.112

Averages 120.0 38.831 <209.0:-... <6Ji::.- <0.36> <0.349> <:0.14::---
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~ VALID RESULTS, INC.: EPA Method ZOlA" - PM-Z.S Air Emissions Test Data
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Seattle, WA - Raw Mill On

ffi

»
G)

~
cn~
01=000go
0 0
0)1\)
en ....
...... -I:loo

Client: Ash Grove Cement Equipment Material IDit Cal Date Value Impinger Weight Gain Net Charge

Date: 5/19/01 Nozzle 31655 5mm-A 5/19/01 D= 0.202 # Vfinal Vinitial Gain Solutionn

Operator: T.Prevo Pitot Tube: 31655 72A 4/15/01 <;= 0.84 1 654.1 597.8 56.3 DI H,O

Plant Location: Seattle, WA Stack. TC: 316SS 72A 4/15/01 Yd= 0.9566 2 590.5 591.4 -0.9 DI H,O

Source: Main Stack Outlet Meter: Nutech #1 11/24/00 b.H®= 1.9348 3 520.9 521.2 -0.3 empty

Fuel Type: Natural Gas Filter: Glass Fiber VR2"l84 4 729.0 725.8 3.2 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pb.,.) : 30.12 Standard Temperature (T~~): 68 Stack Oxygen (%0,): 5.7 lmpinger Weight Gain = 55.1
Stack Equiv. Diameter (D.): 156.0 Standard Pressure (P~): 29.92 Stack Carbon Dioxide (%CO,): 24.5 Silica Gel Weight Gain = 3.2

Test Run it: 2 Stack Static Pressure (P,t,ti,): -0.39 Stack Moisture (%H,O): 6.82

PortIO & Pitot Tube Stack. Temp. Meter Temp.

Point it Time: Meter Value: b.P OF Tm-in Tm- out ~H V~P CFM

NE6 0.0 945.068 0.130 216 71 69 0.36 0.3606 0.14

NE4 10.0 948.511 0.140 215 72 67 036 0.3742 0.14

NE2 20.0 951.958 0.110 214 74 71 0.36 0.3317 0.14

SE6 30.0 955.127 0.130 215 71 70 0.36 0.3606 0.14

SE4 40.0 958.514 0.125 214 77 73 0.36 0.3536 0.14

SE2 50.0 961.793 0.110 213 76 75 0.36 0.3317 0.14

SW6 60.0 964.918 0.123 212 78 75 0.36 0.3507 0.14

SW4 70.0 %8.1% 0.121 212 76 75 0.36 0.3479 0.14

SW2 80.0 971.462 0.109 210 76 79 0.36 0.3302 0.14

NW6 90.0 974.557 0.132 214 82 7S 0.36 0.3633 0.14

NW4 100.0 977.878 0.140 214 80 75 0.36 0.3742 0.14

NW2 110.0 981.262 0.116 213 79 76 0.36 0.3406 0.14

120.0 984.447

Averages 120.0 39.379 <213.5> <74.7> <0.36> <0.352> <0.14>
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Seattle, WA - Raw Mill On
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Client: Ash Grove Cement Equipment Material 10# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/19/01 Nozzle 316SS 5mm-A 5/19/01 D= 0.202 # Vfinal Vinitial Gain Solutionn

Operator: T. Prevo PitotTube: 316SS 72A 4/15/01 Cp- 0.84 1 693.8 631.3 62.5 DI H2O

Plant Location: Seattle, WA Stack TC: 316 SS 72A 4/15/01 Yd= 0.9566 2 613.4 614.8 -1.4 Dr H2O

Source: Main Stack Outlet Meter: Nutech #1 11/24/00 fl.H@= 1.9348 3 478.8 477.4 1.4 empty
Fuel Type: Natural Gas Filter: Glass Fiber VR2"185 4 734.2 729.9 4.3 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pb.,.) : 30.11 Standard Temperature (T,td): 68 StackOxygen (%0,): 5.5 TotalIrnpingerWaterWeight Gain = 62.5
Stack Equiv. Diameter (D.): 156.0 Standard Pressure (Prtd): 29.92 StackCarbonDioxide (%CO,): 24.5 TotalSilica GelWeight Gain = 4.3

Test Run #: 3 StackStaticPressure (P",.J: .0.40 StackMoisture (%H,O): 7.58

PortID& PitotTube Stack Temp. Meter Temp.

Point # Time: Meter Value: fl.p OF T",-in Tm - out t.H It.? CFM

NE6 0.0 985.630 0.140 220 65 64 0.37 0.3742 0.14

NE4 10.0 989.153 0.129 221 67 64 0.37 0.3592 0.14

NE2 20.0 992.431 0.105 219 69 66 0.37 0.3240 0.14

SE6 30.0 995.417 0.140 219 69 69 0.37 0.3742 0.14

SE4 40.0 998.879 0.135 219 72 70 0.37 0.3674 0.14

SE2 SO.O 1002.278 0.120 218 72 70 0.37 0.3464 0.14

SW6 60.0 1005.497 0.127 220 69 65 0.37 0.3564 0.14

SW4 70.0 1008.799 0.132 220 68 64 0.37 0.3633. 0.14

SW2 80.0 1012.131 0.118 218 69 65 0.37 0.3435 0.14

NW6 90.0 1015.276 0.140 220 68 65 0.37 0.3742 0.14

NW4 100.0 1018.752 0.138 220 68 65 0.37 0.3715 0.14

NW2 110.0 1022.171 0.125 218 68 71 0.37 0.3536 0.14

120.0 1025.421

Averages 120.0 39.791 <219.3> <67.6> <0.37> <0.359> <0.14>



VALID RESULTS, INC.: PM· 2 5 Emission Rate Calculation Form

Client:

Operator:

PlantLocation:

Source:

Control Equip:
Permit Limits:

Valid Results. Inc.

T.Prevo

S....ttle,WA
Main Stack Outlet
Baghouse

iu».

Standard Temperature:

Standard Pressure:
Pilot Tube Coeffident «(:,):
Meter Coefficient (Y.,):

Slack Diameter:
StaCK Outlet Area (A.):

528
29.92

0.84

0.9566

156.000

m.m

'Rankine
inches. mercury
dimensionless

dimensionless

inches

square feet

Seattle, WA - Raw Mill Off P",

Runl P"",
1:,

~H@

%C0 2

%02

%N2+%CO

B.",
Md

Mw

P,

viscosity ­
cyclone flow rate <6(4<3Hi2}

cyclone tlow rate Q, « ..31621

D502.5
D50C4

Cr
C

RE<:3162
RE>=3162
D50 C4 RE

pressure head needed llH <:3162

llH at 50 less ts
lIH at 50 more

pressure head needed llH >=3162

~H at 50 less ts
~H at 50 more

nozzle diameter (glless)
nozzle velocity Vn

Vrr*lflEc:3162

VIJH(RE<3162

Vlfin RE>",:Jl ti2

Vroox.Rb,.3162

<9.81

-0.35

485.8

63.8

1.9348

23.2

7.4

69.4

0.089

32.01

30.76

29.78

273.1478

0.7402 tt3/min

1.7647

40667.6532
2.5002
1.1163
1.1164

2267.654
5406.281

2.5003
0.5313 inches h20

0.5923
0.4793

3.0198 inches h20

3.3664
2.7242

0.2020

55.4370

35.7263

60.6698

29.1405

57.0415

~p min RE<:3162 0.2398
[t.p max RE<:31 62 0.6915

IIp min 0.1595
llD max 0.6112

average ....

12
11
10

9
8
7
6
5
4
3
2
1

IIp
0.140
0.130
0.119
0.141
0.138
0.110
0.139
0.125
0.120
0.141
0.138
0.128

0.131

sample time
number points

sqrtllp
0.374 tl
0.361 t2
0.345
0.375
0.371
0.332
0.373
0.354
0.346
0.375
0.371
0.358

0.361

120
12

STR01511 37

2.500171

AG~~9JI000216
54000659



VALID RESULTS, INC.: PM-2.S Bmission Ra.te Calculation Form

Client: Valid Results, Inc. Standard Temperature: 5211 'Rankine

Operator: T. Prevo Standard Pressure: Z2.2I inches me rcury

Plant Location: Seattle, WA Pitot Tube Coefficient (C,l: 0.84 , dimensionless
Source: Main stack Outlet Meter Coefficient (y,J: 0.9566 dimensionless

Control Equip: Baghoyse Stack Diameter: .l.:i!:imQ inches

Permit Limits: !:::!L6. Stack OuUe' Area (A,): 132.733 square feet

Sealtle, WA - Raw Mill Off

Run 2

8H@
%CO,

%02

%N2+%CO

B.,

M.

Mw

P,

viscosity =
cyclone flow rate Os (4<3162)

cyclone flow rate Os (4'.3,.2)

C
RE<3162

RE>=3162

pressure head needed 8H <3162

8H at 50 less ts
8H at 50 more

29.80

-0.35

434.1

68,S

1.934B

22.8

7.1

70.1

0.0888

31.93

30.69

29.77

259.2193

0.6835 ft3/min

1.6492

1.1075
2327.955
5617.064

0.5102 inches h20

0.5725
0.4576

pressure head needed 8H >=31 62

8H at 50 less ts
llH at 50 more

nozzle diameter (guess)
nozzle velocity V"

Vni1 RE<3I 62

VrnaxRE<3162

Vrn Rf>-3162

Vrna;.; RE.... =3162

2.9707 inches h20

3.3330
2.6643

0.2020

51.1905

32.7241

55.8599

26.1802

52.3295

8p min RE<31 62 0.2122
8D max RE<3162 0.6185

8pmin 0.1358
liD max 0.5428

average*

12
11
10

9

8
7
6
5
4
3
2
1

lip
0.165
0.159
0.130
0.155
0.135
0.119
0.151
0.149
0.129
0.155
0.150
0.125

0.141

sample time
number points

sqrtap
0.406 tl
0.399 t2
0.361
0.394
0.367
0.345
0.389
0.386
0.359
0.394
0.387
0.354

0.378

120
12

STR01511

1050RE<3162 =

38

2.499821

AGl?~~000217
54000660



VALIO RESULTS, INC.: PM-2.S Emission Rate Calculation Form

Client:

Operator:

Plant Location:

SOllI'Ce:

Control Equip:

Permit Limits:

Valid Results, loc.

T Prevo

Seatlle,WA

Main Slack Outlet

Ba~house

!ill!.

Standard Temperature:

Standard Pressure,
Pilot Tube Coefficient <9:
Meter Coefficient <V,,):

Stack Diameter:
Slack Outlet Area (A,):

528

29.92

0.84

0.9566

TI2mQ

132.733

"Rankine

inches mercury

dfmenslonlees

dimenslonless

inches

square feet

Seattle, WA' Raw MUI Off

Run 3

lIH@
%C02

%0;

%N2+%CO

Bws
Md

Mw

ps

viscosity - .
cyclone flow rate Q.(4<3162)

cyclone flow rate Q. [4>-3162)

C
RE<3162

RE>=3162

pressure head neededLlH <31 62

lIH at 50 less ts
lIH at 50 more

29,72

0.74

445.6

72.5

1.9348

22.7

7.4

69.9

0.0925

31.93

30.64

29.77

262.1555

0,6964 ft3/min

1.6751

1,1095
2311.770
5560.664

0.5174 inches h20

0,5796
0,4647

pressure head needed lIH >c3 162

LlH at 50 less ts
lIH at 50 more

nozzle diameter (guess)
nozzle velocity v;

V~RE<3U32

V",,",RE<3I62

Vm RE>_3162

VIll<IolRf)._3162

2.9936 inches h20

3.3537
2.6885

0.2020

52.1566

33.4163

56.9596

26.8806

53.4128

lip min RE<3162 0.2182
lip max RE<3162 0.6338

lip min 0.1412
ilp max 0.5574

average"

12
11
10

9
8
7
6
5

4
3

2
1

lip
0.125
0.129
0.119
0.130
0.128
0.115
0.132
0.125
0,109
0.140
0.135
0.115

0.1251

sample time
number points

sqrtllp
0.354 tl

0.359 t2
0.345
0.361
0.358
0.339
0.363
0.354
0.330
0.374
0.367
0.339

0.354

120
12

STR01511 39

2.500121

AGcs'2'iQi'~bo218
54000661
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VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client: Ash Grove Cemen Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 316 SS 6mm-A 5/15/01 u.- 0.202 # Vfinal Vinitial Gain Solution
Operator: T. Prevo Pitot Tube; 316 SS 72A 4/25/01 Cp- 0.84 1 704.4 630.6 73.8 Dr H,O

Plant Location: Seattle, WA StackTC: 31655 72A 4/25/01 Yd- 0.9566 2 647.8 639.0 8.8 Dr H,O

Source: Main Stack Outle Meter: Nutech#1 11/24/00 ~H@= 1.9348 3 479.0 478.4 0.6 empty

Fuel Type: Natural Gas Filter: Glass Fiber VR2"lBO 4 688.7 685.9 2.8 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
[Barometric Pressure Wbot): 29.81 [Standard Temperature (T'ld): 68 [Stack oxygen (row: 7.4 Impinger Water Weight Gain = 83.2
IStack DIameter-m): 156.0 Istandard Pressure W,ld): 29.92 Stack Carbon Dioxide (%CO,): 23.2 Silica Gel Weight Gain = 2.8

TestRun#: 1 IStack Static rressure (t'IlatiJ: -0.35 [Stack MOISture (roH 2O): 8.91

PortID& Pitot Tube Stack Ternp. Meter Temp.

Point # Time: Meter Value: A.P OF Tm-in Tm-out ill .,r~P CFM

SW2 0.0 758.874 0.140 489 64 60 0.45 0.3742 0.17

SW3 10.0 762.367 0.130 489 63 61 0.45 0.3606 0.17

SW5 20.0 765.817 0.119 485 64 63 0.45 0.3450 0.17

NW2 30.0 769.203 0.141 489 63 62 0.45 0.3755 0.17

NW3 40.0 773.208 0.138 487 65 63 0.45 0.3715 0.17

NW5 50.0 776.742 0.110 483 66 63 0.45 0.3317 0.17

NE2 60.0 7BO.077 0.139 485 66 62 0.45 0.3728 0.17

NE3 70.0 783.794 0.125 485 66 63 0.45 0.3536 0.17

NBS BO.O 787.292 0.120 480 67 62 0.45 0.3464 0.17

SE2 90.0 790.727 0.141 488 66 63 0.45 0.3755 0.17

SE3 100.0 794.549 0.138 487 66 64 0.45 0.3715 0.17

SE5 110.0 798.256 0.128 483 66 6:3 0.45 0.3578 0.17

120.0 801.882

Averages 120.0 43.008 <485.8> <63.8> <0.45> <0.361> <0.17>
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VALID RESULTS, INC.: EPA Method 201A'" - PM-2.5 Air Emissions Test Data

Seattle, WA - Raw Mill Off

Client Ash Grove Cemen Equipment Material 10# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31,655 6mm-A 5/15/01 Dn = 0.202 # Vfinal Vinitial Gain Solution
Operator: T. Prevo Pitot Tube; 316SS 72A 4/25/01 Cp= 0.84 1 708.7 640.7 68.0 DI H,O

Plant Location: Seattle, WA Stack TC: 316SS 72A 4/25/01 Yd = 0.9566 2 717.6 703.1 14.5 DI H2O

Source: Main Stack Outlet Meter: Nutech #1 1/28/98 llH@= 1.9348 3 478.8 478.4 0.4 empty
Fuel Type: Natural Gas Filter: Glass Fiber VR2"181 4 664.9 655.8 9.1 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (P,...): 29.80 Standard Temperature (Trnl) : 68 Stack Oxygen (%0,): 7.1 Impinger Weight Gain = 82.9
Stack Equiv. Diameter (OJ: 156.0 Standard Pressure (P'rd): 29.92 Stack Carbon Dioxide (%CO,): 22.8 Silica Gel Weight Gain = 9.1
Test Run It: 2 Stack Static Pressure (P"•.,): -0.35 Stack Moisture (%H,O): 8.88

PortIO & Pitot Tube Stack Temp. Meter Temp.

Point It 'Time: Meter Value: LiP OF Tm - in Tm - out llH -IllP CFM

SW2 0.0 804.866 0.165 436 61 60 0.51 0.4062 0.20

SW3 10.0 808.027 0.159 436 64 61 0.51 0.3987 0.20

SW5 20.0 813.083 0.130 433 68 60 0.51 0.3606 0.20

NW2 30.0 816.769 0.155 435 69 62 0.51 0.3937 0.20

NW3 40.0 820.836 0.135 435 72 68 0.51 0.3674 0.20

NW5 50.0 824.631 0.119 432 69 67 0.51 0.3450 0.20

NEZ 60.0 828.089 0.151 436 73 69 0.51 0.3886 0.20

NE3 70.0 832.057 0.149 435 71 69 0.51 0.3860 0.20

NE5 80.0 836.031 0.129 431 74 72 0.51 0.3592 0.20

SE2 90.0 839.738 0.155 435 72 70 0.51 0.3937 0.20

SE3 100.0 843.824 0.150 434 75 72 0.51 0.3873 0.20

SE5 110.0 847.813 0.125 431 74 71 0.51 0.3536 0.20

120.0 851.471

Averages 120.0 46.605 <434.1> <68.5> <0.51> <0.378> <0.20>
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~ VALID RESULTS, INC.: EPA Method 201A* - PM-2.5 Air Emissions Test Data
......

Seattle, WA - Raw Mill Off

~

»
G)
0...

cn~
01=000'"go
0 0
0)1\)
0)1\)
01=00 ....

Client: Ash Grove Cemen Equipment Material ID# Cal Date Value Impinger Weight Gain Net Charge
Date: 5/15/01 Nozzle 31655 6rnm-A 5/15/01 Dn - 0.202 # Vfinal Vinitial Gain Solution

Operator: T. Prevo PitotTube: 316SS 72A 4/25/01 <;- 0.84 1 752.7 675.5 77.2 DI ~O

Plant Location: Seattle, WA Stack TC; 31655 72A 4/25/01 Yd - 0.9566 2 591.6 580.7 10.9 DIH,o

Source: Main Stack Outlet Meter: Nutech #1 1/28/98 liH®== 1.9348 3 497.3 496.6 0.7 empty

Fuel Type: Natural Gas Filter: Glass Fiber VR2"182 4 692.3 685.7 6.6 Silica Gel

Load Rating: >90% Probe Liner: Quartz Glass
Barometric Pressure (Pbu) : 29.72 Standard Temperature (T,Ol): 68 StackOxygen (%0,): 7.4 Total Impinger Water WeightGain = 88.8
Stack Equiv. Diameter (DJ: 156.0 Standard Pressure (P,ol): 29.92 StackCarbon Dioxide (%COJ: 22.7 TotalSilicaGel WeightGain = 6.6

Test Run #: 3 StackStatic: Pressure (!',t,.J: 0.74 StackMoisture (%H,O): 9.25

PortIO & PitotTube Stack Temp. Meter Temp.

Point # Time: Meter Value: liP OF Tm-in Tm-out 6H v'"6.P CFM
SW2 0.0 852.688 0.125 447 73 71 0.52 0.3536 0.20

SW3 10.0 856.619 0.129 447 74 72 0.52 0.3592 0.20

SW5 20.0 860.496 0.119 442 73 71 0.52 0.3450 0.20

NW2 30.0 864.312 0.130 450 74 71 0.52 0.3606 0.20

NW3 40.0 868.343 0.128 448 74 72 0.52 0.3578 0.20

NW5 SO.O 872.214 0.115 443 74 72 0.52 0.3391 0.20

NE2 60.0 875.899 0.132 446 75 72 0.52 0.3633 0.20

NE3 70.0 879.932 0.125 445 75 74 0.52 0.3536 0.20

NE5 SO.O 883.842 0.109 441 77 ; 75 0.52 0.3302 0.20

SE2 90.0 887.496 0.140 448 74 68 0.52 0.3742 0.20

SE3 100.0 891.543 0.135 447 74 66 0.52 0.3674 0.20

SE5 110.0 895.656 0.115 443 73 67 0.52 0.3391 0.20

120.0 899.412

Averages 120.0 46.724 <445.6> <72.5> <0.52> <0.354> <0.20>
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Date:

Operator:
Pitot Tube ill:

VALID RESULTS, INC.:

"/241(>,,
~

:J.Z.A

Pitot Tube Calibration

a1=
)0 ::;; 10°

A I r.r. I B

a2= 9>' :;;: 10°

flow

H2 =

B1 =

J~

rf

:;;:5°

:;;:50

A a == -------. w·

t

»
G)
o;

cn~
''-000=ןס

go
0 0
0)1\)
0)1\)
0)(.,)

Dt

A

B

A

o
II

PB

PA

-------. Z =

Dt =

PB =

PA =

~ \(

::;;1/8"

~ :;;: 1/32"

O.3S~ ~ 1.05*Dt s; P s; 1.50*D1,.
O.~9<

-
J PA=PB-

o4~9(r
"
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VALID RESULTS, INC.: Type-K Stack Thermocouple Calibration

~'4.10Date:

Operator:
Reference Thermometer:
Barometric Pressure:

00
-l
JJo
~

01
~...

Thermocouple # Identification Reference Point TCReading
of

Ref Therm Reading
of

Difference %Difference

Ice Water 'Sf-- ~fo I 0-'2

~zA Stack Boiling Water '2{9 -z,':f. ~ o.~

I Boiling Oil 3>8 ~3 '-( Y .0..)"

Zjj

»
G)

~
cn~
oI=ood""go
0 0
0)1\)
0)1\)
...... -I:loo
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U'1.......... DRYGAS METER CAUBRAnON USING CRITICAL ORIFICES

1) setect_ trtlI... 1crliIcesto ...Rbretelhe dry gasmeter.
2) Record blIrorJM11r1c pressure beforeendlifter CllIIblllllcn pP'ClC!ld_.
31 RWlIII maxImUm alhIin8b1e v_urn (opfll'l CDIlrse wive, dose 1lne wive),

b'peI1cd 015 miMes 1111,*"""rorlerge orIft... up101DmlnUl!lsftrlmlliost ootIlce.
4) Recon:ll'lledlngs In cu11nedboxesbelow,athero;lumnsIre IIIItomaUcally ClliCllIIlled.

Is '1fI G'A
ENVIRONMENTAL SUPPLY COMPANY

USINGTHE CRmCAL ORlFlC£SAS CALIBRATIONSTANDARDS:
lbe following equations ore used to calculate the stlIncllll'll volumes of air passe<! through the DGM, V..
(ltd), end the critIcat OI1fice, V", (stel), and l:l1e DGM calibration hctor, Y.Theseequations are

DATE:I 1ti2_1
_ 'ART I: Nulilt

0.01

0.011

-41.01

1.B91

1.1112

1.i114

1.198

1.1374

1.B41g

Ul1f

U488

1.1510

t.IIlll1

1.11..

1.1127

c::=J

-41.11

0.04

....

IF V VARIATION ElCCEEI)$2.IIIIl'.,

ORIFICE SHOULD BE REcALlBRATED•
12.74D11 12.2845 0.1IZ1

12.1811 12.Z713 0.11592

12.n5Z 12.Zl'tIS 0.115..

AVO._ D.lIII04

10.7455 1l1.Sll511 0.11153

1UD74 111.5155 0._

11.S151 1U4411 8.1111

AVO- 0.1515

a.Z58I 7.1551 o.lII3O

1.2133 7.1451 0,ll5&2

8.2l15lI 7.8457 0.11571

AVO_ O.1IIlI

AVli'....)

21L1.

AVERAGE DIlY GAS MElel CAI.IBRA110NFAC7OR, v.1 0._ I

FINAL

G;]

~SED

::1 ITlME;-)

5lI.Z5 §48 4••

48 ...
50.75 § §4. 1D.DD 111

41.5 1D.l1l1 111

.. 1D.1lII F§41.5 1D.DD 2.tt

41.15 1D.DD 2.1t

INmAL

BAROMETRIC PRESSURE Ik> Mg):c=;:;;::]

51 52 51 .5 .... 51 50 .. 4S.. 50 411 4S ..

eo 52 52 51 4B

58 52 52 .. ..
59 52 52 .. 411

54 52 52 53 411

IS 52 51 411 .7

51 51 50 47 ..
7.1114

7.lIIIO

7_

1U7I

1l1A112

1t.121

U.2S4

12.2n

U.2711

gn.o l1li4._

1IllI.2S4 _sn
-.533 1.DOUOl1

lI5Z.Cl --858.1114 1117....

nT.... 1175.01

Ifo,o BZII.llII

12II.1lII ••771

8:lD.rn "1.8111

IIIIElERSER"'LI:~
CRIlICAL ORIFICESETSERIALIII:~

0._ 18

lLIDII5 11

0._ 11

0,1D81 11

0._ 11

0.11111 11

0."17 15

0...17 15

....17 15

2

S

2

I

2

I

K' ITESTI;D
FAeTOII VAcUIlII

IaRIFICI; .1 RUN.1 (AVGlI On Hit

D
D
D

is;

A__He·

v~ (stell

~~

• NIll'tllI""e CIf PIIS AmPle pISSed t1nlulIh OGU.CIlI'TeCled 10sblndard CCII1(1l1cns
K, z f7.114 _ HlI(engl1Ill), D.3I5B'KImm Hg(Iftbfo)

T~~ _ ... DGMovg.lMIp«an ('ft- Enlllloh,'K._)

• VolumeoIpn semplepaSSICI llhl1e crltIClli ortIIce. _ toslllfldord condl1lcns
T_ z _~...bioi'll !wnl> re('R - Enlllloh,'Ie- MobIc)

1('. AYI01IIIO 1('__ CrtIlooI 01111.- CoIIbr:lU....

~ DGMcBll1reUon flClor

P.+1AHI13.11
T..

K, v~

Vu(stdl

11) V.(.td)-

l:I) V.(lItdl -

» 13) v~

G)

~~
01=>06"
°0
°0
01\)

~I\)
000'1
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C11.......... DRY GAS METER CAUBRAnON USING CRITICAL ORIFICES

1) seleet_ ailIaIl crIIIcesto caJlbrate1he dryll"s me\8r.

2) Record b8nlmetlc pressuI'B before andaftercalblllllonprocedure.
3) Runat IJ\IO)[lml.lll\ _nableVllwum (open CllOIISevelve, closeline 1181ve~

forperiod a1'5mlnrtes m1rim\lllforlllrge crtlleeup10lDmlnlJ1esforsmo.est crtIIce.
4) Record readings In DU1Ilned boxes below. _cdumns an:ollUlomatlcelly calcu1aled.

DA~11W_1
_TER PARt'" Nuljt1

"E1ERSERIAL"'~
CIU1'Ic:ALOIUFlC'E saSEIlIAL"'~

INITIAL

IAROMETRIC PREssuRE linHg):~
FINAL

G;]
AVGIP..,

2&.0 IF YVARIAlION EXCEEDS 2.1lII'Io.

ORIFIC'ESHOULDBE RECAUBRATED

---.-----1 ~~I:::
ORIFlCE.IIIUM.1 lAVGj pnHIIl

~

[]
[]
[]

2

S

2

S

s

D.1IIlI1 ...
D.111111 1B

D.IOlI1 1B

D._ 11

D._ 11

D._ 11

§§2O

0.4545 20

0A545 20

11D.O GD.S7I

12D.S7I _771
_771 141.8.

152.. II!5ILIIM

15II.11M 817.11M

817.- 175.824

112.0 117...

117.- 123.885- '820.914

1o.m

111Al12

11.121

7._
1...

7."

$.8118

5.117

5..1

54 52 52 51 41

55 52 51 4B 47

5lI 51 50 47 4B

5lI 52 51 45 44

50 51 50 44 45

50 50 4B 45 44

.- 4. 4B 44 45

58 4B 47 45 44

58 47 47 44 44

a.vSED

::l InMEe\IIUJ
AVG

511.75 § 1D.7415 10.5B511 IUII5S 1.$174

.- 1D.BD74 10.5755 1.1785 1.11170

4L5 U8 1t.51511 1D.54411 ut11 1••11

AVGo 0.1ISI5 0.... t.1II11S D.ot

a 2.11 a.251B 7.-ss3 D._ 1._

47.5 2.11 1.213S 7.lN57 D.1582 1.1IIIS7

44.75 2.11 8.205B 7.N57 U578 1.lIBI5

AVG. D.lIBll 0.35 1.1527 1.02

41.5 § ~15 5.lIII07 0.8535 1._

a 1.14 1.2215 5.8250 11.8515 1.1IIl4S

45.5 U4 B.2214 5.8250 D.1515 1.-:l

AVQ- 1.151117 .... 50 1.11051 .....
AVERAGE DRYGASMETERCAU8RAllON FACTOR, Y.l U5A I ~A_ Del. HII-

(1) V. (stdl- K, V. p, •• W!!13.!)
T.

- NIllvdline oJIIU SIlIllple passed t1rllUJ1h DGM. carecled IDslend..-dc:cn<l1lons
1\,. 17.84 _ Hg (Englllh), 0.3658 'KImm Hg (Mmtc)

To. Aboch"lX3MO\III.IornP_("R·~".'K-_l

(2) V.(sldj- K'

» (3) y- V,,(std}

G)
V.. (std)

Q...

cn~
01=000'"
°0go
0)1\)
0)1\)
CDO)

.!'M.!.
SQRTlT_ VcII.meoJgas semplep_lhrolllll11he allCII CIfIIc:e, _ to slendetll a>ndlilons

T..- Aboclulo.._ '--rR. Enlllltll. 'K. Mob1c;}

1('0 _goK'_frcm~OI1lI,,"COjIIn\Ion

.. OGMCIlllblllllonfec1a"
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(11....
.... DRYGAS METER CALIBRATION USINGCRITICAL ORIFICES

11 Selectline crtItC8l crtIlc:eS 1IlI CIIIIbnlle Ihe .-ygas meter.
2) R«:onI bllrome1rlcpreslilUIIlb_lind after CIIlbnlllon proeedLll'll.
3) R... at mllXlmum _eVBC1Ium (open """"",VIItve. doIie line vaIve~

forplll'iod r1f 5m1_ m1NmWll forllrge crtIl... up to 10minuteslor ImllllAlStcrtIl....
• ) RfICOrlI-.llngs In ouIlnedbOlCeS below. _lXlIumns lire l!IJttlmetk:al1y tlIICiJla1fld.

DATE:11m~ I
MEtER 'AliT lI: Nut'"

IlETEIISERlAllll:~
CIIlllCAl. OIl/F1CE'ETSElllALII:~

N1UI.l

1lAR00ETII/C 'IIESSUIIE~HSj:c:;;:]

0rII.....21'bor :IlLft

FINAL

~
21.1I11

AVOI'o-l

2I.U

29.99

IFYVAIIIA710N EXCEEDS2.011%.

OIlIFICESHOULD BE REcAlIBRATED

II" IlUTED
__-,__; FAcTlIR YAcIIUM

D111F1cuIIlUN.1 IAYOI (lnlllll

&

[J
[J
[]

2

3

2

S

2

S

0._ 1.
lLIIIIII5 t.
lLIIIIII5 1.

OASIS 2B

lIA&5 211

lIA&5 20

0.It74 22

o.st74 22

o.st74 22

l5:Z.a _lIM
151I._ 1187.-
1ll7.1144 I7U24

Sa.o 117._

117.-
__1m

InIll3 _014

IISI.IlII 11012.2lY

IM2.2IM 1141L411

MA1I I5O.a5

7.114

.7._
7.1.0

5._

5.lII7

5..1

4.3lo4

4._

4.222

511 52 5t 45 44

5lI 51 50 44 45

58 50 411 45 44

51 411 411 44 45

58 411 47 45 44

51 47 47 44 44

51 411 411 411 411

50 411 47 411 45

11 47 47 45 45

ElAPSED

::l I~:-IlAVQ

411 § 2.1t 1.2551 7.11507 11._ 1.11517

47.5 10.00 2.11 1.2105 7.-0 11.115112 t._

41.75 10.11D 2.1t 1.21I211 7.-0 lI.a57I 1.11172

AVO. 0._ 11.11I t._ II.IJII

41.5 § 0.2112 5.112I7 0.1I53S t.1IIlI5

41 1.2214 5.1I2SO 0.11511 t.II04111.14

45.5 t.M 8.ZZIIS 5.1I2SO 0.11511 1._

AVO. o.lI5tll7 0415 t.IIlJllI a.1ID

47.75

~ § oUIII7 4.- o.II53S 1.11427

41.5 1o.DD a.547 ..... 4.1755 D.lI47l1 1.11514

41 1o.DD a.541 oU22lI ...1715 o.N32 1.IIlISS

AVO. a.1I4lI1 011.56 1.11525 o4I.OS

• DGMClIIibfllDon_

11) V.(stdl· K, V.

(2) V.(lId). K"

»
G) (3) y. V,,(lI dl

.... o V.. lstdJ

"0 CJ)
....... 1\)

cn~s:
0o=ןס .... 0
o 0
o 0
o I\)
0) I\)

~ ......

P••• W!!1S.81
T.

p...e
T_

• Net Vdume CII PIS sample pessed IlraUIlhDGM. CCIJllCIed 10slIndard con<lllons
Ie,. 17.84 _. Hg 1Et1gM~ 0.3658_., HI~.)

T.- All..... DGM ovg._~ l'R' Enalilll.'11.'_1

• Volume CII PIS sample PISHd h'oulIh1he crtlellldee. COI1lICIed to slendontCllIIdiIIons
·T.... Ab........blontt.m..-....l'R-En~"','K·_)

1('. "_eK'_hmClttlcolOltllcoc._

AVERAGE DRY GAS METER CAUBRAllONFACTOR, Y.) a.lI534 I ~
A_lloIoHf/.
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C1l......
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DRYGAS METERCALIBRATIONUSINGCRITICALORIFICES

1) seIecl_ alIlaoIcrmc:esto .... Ib"'telhe drygQ meter.

2) Retcnl barcmetlc: pressure before endllfler .... Ibrallon pl'l:lCedlQ.
3) Ru1at maximum atlelneblevaculllll ("Penco"""''''''''e, close1lneWIIVe~

fer petiOlI d 5mlruteo mlnlmlJll fer large cr\Ilce up to 10 mlnu1esferSlIlIlIIat CIlIk:e.

4) Recon:l readings In outlned I>axe$below, olhercalumns are IIUtorMlIc:eIIy "'aJrated.

OAT~I'mAm IIIIETERPAIl.TI: N..~

METEIl.SERIAI.I:~
cRinCAl. ORIFICESETsawu.1:~ .

INITIAL

IIAIl.OMETRIC PRESSURE (InNGI:~
FINAl.

~
AVGI(P,.I

211.875 IFY VARIAnaH EXCEEDS2.UInI,

ORIFICESHOULDBE RECAUBRATED

----,;--., F~Il.I:::
ORlflculll.utI"I (AVGlI (\nNIII

·ct

D
[J
D

2

S

2

3

2

3

IUO" 211

D.1IIlI5 211

D.1III1/5 211

~
22

D.AYS 22

D.AYS 22'

G.3174 2S

D.S174 2S

0.3174 2S

2lIt.0 -'131

2BlI.131 m.m
217.275 2eIi.4De

2\111.0 SD2.1l57

3112.lI57 3111.t"

S0lL1. 314.112

3tl,D S2lL23I

S3L23I S21.417

ut.417 S2Ul1

1.131

1.131

11.134

1,11$1

1,1111

1,-

U3I

4.2H

4.2S8

T7 tD sa II 12

T7 It 87 12 12

T7 87 87 12 12

n .,. u a 11

711 IS ss 11 12

17 IS 15 12 a

711 15 114 a a

7S M M a a

711 M 114 a a

ELAPSED

DO. I InME~JIIN)
AVGI

...15

~
7._ 7._ 0._ 1.lIIIl11

15 2.15 7.!tID 7._ O.IIISII 1.!tISI

114.5 2.15 7.11187 7._ 0._ 1oM18
AyQ- 0._ -4.82 1.!tIU 0.D4

D2 1.11 5._ ua1 0._ U1a

1115 1.1' 5._7 5.11551 O.IIBA 1._

M 1.1' !U7$$ UI11 0.1IlI7I 1._

AVO- 0._ 0.13 1._ 0.01

1175

~
4.1154 4._ 0....,1 1._

IIU o.sSII 4.1111S 4._ 0._ 1.8301

115 D.55lI 4.11a 4._ ILlIlI3Q 1._

AVGo 11.""2 -4.10 US... "'-015

.. DGM c8llbretlcn 1lld1lr

(1) V.Isld). K, V.

(2) V.. (std). K'

(3J V. V,,(std)

» V.,(std)
G)
o

...... 00
~I\)

en ~s:01=00
0 ...... g
0 00
a> I\)

...... I\).... 00

P, •• @HI13.1l

T.

.....11
T_

- NfltYdurnad!llS$III11plap.S5DdJm>l$lllOGM,_Ill sIlIndwcon4tlcns
Kt. 17.114 'Mn. lit (EIlgillll~o.:la58'I(fmm HG(Motrto)

T•• AboolLt.OOMwg.blnp_ rR- En~"';'K- MoIr1<)

• \/duma <IflI8SSImPIfI passed t1IoulIh lhe al'IIcel OIl1lca, _ to sIlIndordcandltlcns

T.... AboolLto"'_blnp_~' EJ9I".'K-_1
I<'~ "-.g. 1<'__ CIttI<* ortft.. Col_on

AVERAGE. DRYGAS METERCAUBRAnON FACTOR, v·1 D.lIlI42 I ~
A_DolUlNS-



~
:Do.....
U'I.......... DRY GAS METER CAUBRAnON USING CRITICAL ORIFICES

1} Selectllreecntltel alfk:es to c:alibralelherlry!l"S mel«.
2} Record beromelrlc: pressurebefore .nrl 011«coIlblaBon proc:erlure.
3} Run III moXlmum llIloinobleYI!ICWm (open'toIl~ Yl!llYo. closenneYl!llYe~

Jarpedod d 5 mlnJ\e$ mfnknum for lorge crIIIceIIJIto 10 mImJIes for SInIIIIes1atlIte.

4) Record "''''''ngs In OIItIlnerl boxesbelow. alheroohJlllns ere8IlIanllltteny c:alculo!ell.

aATE'I'~1
METERPARTiII: ..... 12

.ETERSERIALiII:~
eRInCALORlFlCE SETSElWU.iII:~

I INITIAL I
lAIlOMETlUCPRESSURE("'HIIJ: 2Jl,1IS

RHAL

[:;;J
AVr;.ll't..)

211.71 IFY VARIAfION llXCEEDS 2.IIlI%,

ORIFICESHOULIIIE RECAUBRATEll

Ie" I TESTED

,..----r---l FACTORIVACIllJlllIORlFIcul RUNI\I CAYIa) (In Hill

ElAI'SED

::1 InME;-
IlLS § § 10.3283 111._ 1.l1OSS 1.1142

1L2S 111.1IlI :1.75 10._ 1lLS1211 1.lX102 1.I04e

Ill! 10.00 175 1lL2SC13 11LH3S 1.0110 1.11125

AVO· 1.~ 11.- 1.ID71 0.00

R75 :L15 7.1451 7.11•• 11._ 1.l1205

lIS 2.1. 7.171. 7.1185 11._ 1_

I!LS :L15 7.1752 7.1185 II.I1!12S 1.-:i17

AVr;.. o.lm8 4S3 1.v253 0.D2

12 1.1. 5.1773 5._ 0.ll855 1.1817

1175 1.1. 5.1S22 5.1233 0._ 1._S

14 1.1. 5.1431 5.I2U 0.11875 1.lIll82

Ayg. o.lI8SS 4n t.ll1l51 .0.01

75 IS 17 IS 87

75 17 12 17 D1

17 12 12 11 113

n 71 Ie lIS .,
71 IS IS 01 12

17 II lIS 12 83

17 10. ID IS 12

17 II 17 12 12

17 17 17 12 12

L1S7

e.os7

I.OS1

8.044

1.131

1.134

10.11S

10....

10.111

22D.D 23D.8115

23D.1I5 241.353

241.ss:l 2S2.OCC

2111.0 -'157

2ID.1S7 r17.'Z7S

r17.'Z7S 2lISAIIII

2IIII.D 302.057

302.057 -.118

-"'8 3""'«2

D.4545 22

D.-5 22

D'-5 22

0.IlOl1 11

lLIIlI1 17

D.1IOI1 17

m- 20:

D.SIS 2G

D._ 20

2

3

2

S

2

S
[J
[J
[J

g

AVERAGE DRYGASMETER CAUElRATION FACTOR, Y"I o.lI8IIl! I ~
A He·

tI) V"f"rl)" K, V. Por. fAHI13.81
T.

" N<lllltllume or l1li$semple pesserl tlnlUllh DGM, COIRlCIed to slBnrlanlCOI'lIIlIons

Kt• 17.14 'R.'In.I!ll (1nlI1Ish~ D.385lI'I<I\n.. HI (IIIotIcj

To· AIooolute _""II. "",,ponbre('R· EnDII.... 'I('-l

(2) VO'(.rd) " K"

» (3) yO' Vvlsldl

G)
V.fstd)

~i
01=>00
°0go
0)1\)
...... 1\)
NCO

.!I.r.!.
$QRTlT_, VOhnneor~8Ssem)Ile PIl$S8d~1he a1GceI OIlIlte, _tosIlndorcl calclllons

T_= Aboolu;...._t........_("R·Englloh.'I(-_l
1("0 "'_eK"focl..._ CIIIIcolO11th", CJji_""

·DGMCIlII__



~
::0o....
C1l........

DRY GAS METER CAUBRATlON USING CRITICAL ORIFICES

1l Selecttine c:rtlIClI OIIIIces toClilbratetle tllY gos 1IIeIer.
2) Recordberome1J1c pres$IJI"e hlcre entl .... caIIbnlIIan procedure.
3) R~ IItmllldrnum_noble IIaaJUm[openCOIOI$CI ....1Ye. c:Iosellne......),

forpet1trl ofSmll'lllesmlnrmum Icrlorgo OIIIIce uplo 10mlntJleo forsmllllestOl11lce.
4) RecordrellcllngsIn DU1llned boxesbolow.olhercolumnsBrelllJlomellcoJlr ClIIaJlotecI.

Is '"Mt CtiENVIRONMEN~ALSUPPLY COMPANY

USING THE ClUnCAl ORIRCES AS CALIBRATION STANDARDS:
The f,,"ow1ng equations IlI'e uoed to cooll:UllIt<! tile stliIndllrllvolumes or air passe<t through the OGM, V..
(sttl), ancl the critiaI cririce. Va (mI), IIltl the DGM calibratiOnfactor, Y. These equations are

DATE:11-1
IIEtEII PAItT Ill: Nut IlO2

D.04

4113

.(I."

1,11828

1.­
1.11508

1.115115

1.81185

1.1813

uses
1..1.

1._'
1.11112

UlZll

1.111187

~

oCJAO

0.111

451

IFY VARIATION excEEDS 2.IlO\l,

OItIFlCESHDULIlIIE RECAUBRATED

t

12.3S15 12.2112 -12._ 12.2430 0._

t2.2121 12._ 0._

A'VG_ o.GlSt

tlL41tD t0M87 1.111154

10.3112 tG.411S7 1.0012

111.SS23 tll.A472 1.11111

AVO. 1.llD1I2

7.1IlI87 7.117117 II.IlgeS

7.Il351 7.17117 0.1II3D

7._ Ut7l7 0._

AVO. ~

AVOIP..)

28.15

AVERAGE DRY GASMETER CAUBRA'IlOH FACTOR, y_1 lI.lIII\I'l ~

FINAL

c::;;]

ELAPSED

::1~
72.25 E§ §73.15 1l1.OD !L15

77.5 1l1.lIO 5.15

16.5 § §111,25 ,1 DO 3.15

12 1l1.DO 3.15

18.75

~ §85 18.110 2.t5

84.5 10.08 2.15

INITIAL

~METIllC PRESSURE (In Hg):c:;;]

77 lID 811 .. 12

77 811 87 52 12

77 87 87 12 12

15 " 57 II 57

75 57 II:l 57 51

z 77 II:l II:l lit lIS

t8 T.l 15 70 72

71 15 71 72 n

7t 71 lIS 72 111

1,1!11

UN

.. 137

11L1115

tll._

111.....

1UtM1

12.ZIIII

12.3tS

211.8 2111.157

_t57 277.%15

277.715 2I5A1111

22M 2!IUII5

23lI.1I5 241.353

241.353 252.044

1S1D 1115.2lB

115.• 177.-

177._ 1••877

METERSERIAl.IlI:c::;;;;:::]

CIUTltJ\LOIllFlC;EsaSEIllAU:~

....... 17

1L111t11 17

lI.DDU 17

0.IIU7 ,.
1I.M17 11

o.N17 18

§§2D

lI.8OlI5 2D

G.l01S 20

2

3

2

3

2

3

...---...-----11 ,~I:::
IOItIFJCE.IItUlUI IAVO) (In Hili

D
D
D

C1l....

A__aHm·

V. ($lei]

~~

• Net V<lIume or AilS$MlIlIepused IhrcuAh DGM, ccnec:teclto slllndsrdCIIIlIItiOl'l$
1Ct. 17.114"Riln.ltD (EnaIlollI.II.3B58._HII (MtIIrto)

T~. _ .... IlGM...,.....~ ("1\- Enlllbll. '1(- MoIrIo)

• VclumeDllt8ssample pessed 1h1OlJllh1he CII1aII_, o:llTDCle<Ito slll'1derdconc!Illon$T_._ ...b1on1tomp_('R- Englloll.'1(- Mob101

It'. A_e It' _It'ont CItIIoIl 0rIke CoIIIrralIan

• DGMClIIlbraBon feclor

P1r+(AHl13.!!l

T.
K, V.

V~(sld)

(1) V.(atdl·

(2) V.(atclj-

» 131 y.

~
cn~
-1=000
°0
°0
~I\)
..... W
wO
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VAUD RESULTS, l~c, J!PA Method 2 - Volumetric Flow Rate Field Data Sheet

Client: L.I , {f,.'Ar Barometric Pressure (Pbar): ~t'. /(J Pitot Tube CoefE. (c;): 0.84

Date: iJ-''1· cl
I Standard Temperature (I:",.): 6B % Oxygen (%OJ:

Operator: ..4, /I. . Standard Pressure (Pltd): 29.92 % Carbon Dioxide (%COJ:

Location: S"',~.;77/~~ u"I,;P. Stack Static Pressure (p.,&Ii<): - (J. 'Y/() Moisture Content (%H~O):

Source: IUd/II "5r.;e~ A'J ~,...Fuel Type: R()1ot\.J ";;'~CJ.. Stack Diameter (D.\ DJ:

Run # I Time: I'" vo . Load Rating: )-"107.. Pre-Test Pitot Tube LeakCheck: v
PortID# Point # %Stack Port Probe Cyclonic PitotTube Stack Temp.

Inside Diam, Depth Marks Zero Angle (M') (I:,) OF /M'

AI.6. I 1:" ''xl?A.r,' 'ZIO

~ -<iJ iI.II ~ Z 1/7

1 0.11..' ZcP'
'I (). ItO ZO,
t) t!}. If Q to~

" ~.(JrO zel(

5'r. I 1.11$ 'Z.IO

l. .. p. lit) 'Z 1(/., It::'. 1'Z,"if 'l.'"
II e. 1'3 tj 'ZP'
5 O./t.O ~O"'·, o.es» 1..e'.J

SIAl. I ".1'/0 7./0

'2 (J·/l$ 'ZID

1 -
~ 1./30 ZfI'

II P.I'Z.~ 't/O

~ • 0./0'1 2.p~

t- O'OrO tOS

MW r b,/"JO 7..10

1. • ~. rz0 'ZIO
J •

C. "'
2.0'

i/ /J. 1''5 'ZD~

J ... 10. It'O 20'

" p.tP':1-o 2,,0

!<Average> ::::::::::;:=:::::::::~:::::::::~::::::::::::::::: Post-Test Pitot Tube Leak Check: d
• ~ 4 4 4 •• 4 • 4 4 •

.~.......~..............
~ ~ •• ~ ••• ~ • 4 4 ..............

.~.......... ~...........
Molecular Weight Wet (MWj =«O.44"(%COJ + 0.32"(%OJ + 0.2S"(%CO+ %NJt(l(J(}.%H~O) + O.lB"(%HtO»

MW.= Ibsllb·mole

Stack Gas Velocity (Vj =(85.49"c;"(/6P)"(,f((t. + 460)/(P....+ P't&li</13.6)"MW.)))

V.= feet persecond

Corrected Stack Gas Volumetric: Flow Rate (O-i",..I) =(60"«1OQ.%H~O) /l00)"V",A."«tat. +460)I (to + 460»*(P.1 Pit.!»

O-i""'J = standard drycubicfeet perminute

Actual Cubic Feet per Second(~ ""(60"'1:AJ

O-i_- actual cubic feet per minute

STR01511 53 AGC~2Km00232
54000675



VAUD RESULTS, If'JC.: EPA Method 2 - Volumetric Flow Rate Field Data Sheet
•

Client: , ~ ,•. ,p( n-k..+ Barometric Pressure (Pb,,) : 20.12- Pitot Tube Coeff. (c,,): 0.84

Date: 51 \'t 01
I Standard Temperature (t,I.J: 68 % Oxygen (%OJ:

Operator: -r:~~ A. Ii.. Standard Pressure (P,ld): 29.92 %Carbon Dioxide (%COJ:

Location: c::. .flft o ~ /JIlt Stack Static Pressure (Pot'>: - O. '3t:t Moisture Content (%H2O):

Source: ~shrA-o~ Fuel Type: ~~~J Stack Diameter (D. \ OJ:

Run II 2- ~OtJ Time: I~!?>t/ Load Rating: .,qO(l. Pre-Test Pitot Tube Leak Check: v
Port 10# Point # %5tack Port Probe Cyclonic PitotTube Stack Temp.

Inside Diam. Depth Marks Zero Angle (aP) (tJ OF ifM'

,J~ ~ 0.128 21'2
'"l 6J 0./23 ~/2
n; ... D.,-Z ( '21 "'L
~ (/./2. 3 ~fl

S" .b,(09' "2(0

rJ Ih.nB3 -z.t>~

CC I [).1'34 7,,, .
v .O./3"Z. -;;,!fL,.,.

t ~.IYO XI c
'1 10. I"?:" ~ 2'''''r o.u» 'Z,"?J
l? D.090 "2(0

~ I I/o, IlS 2ft"

e ~ ".no '2./'-
g II /J.I"! 0 ?-/S
'f . .n. J"lS' "l. I~
s .... 0./10 ?. J'I
(, lJ.O=1-t; "1.01-

N<-V I a.I1' "2.1'~

"2 d. I~O 'Z.J$

3 o. ft.'5 'Z/~

"I It.l/t; l.J r(.

-) • I~ • /10 2/
IA .. 4'iO~~ 7,01

<.Average>
.........................

Post-Test Pilot Tube Leak Check: V ............
:::;:::::::::::::::::~:::::;:::~:::~:;:::::;:::::: :::::::::::::::::~:~:;=:

Molecular Weight Wet (MW.) = «(O.44*(%COJ + 0.32*(%OJ + 0.28*(%CO + %NJ)*(100-%H10 ) +0.18*(%HP»

MW.= lbslllrmole.
Stack Gas Velocity (VJ = (85.49*c;.*({L!LP)*({«t. +460)1«P,,- + P.toli</13.6)*MW,m

V.= feet per second

Corrected Stack Gas Volumetric Flow Rate (~"'..) =(60*«(100-%H20 )11OO)*V.*A.*((t.ld + 460)1(t, +460»*(P./P.td»
~"'..)= standiird drycubic feet per minute

Actual Cubic Feet per Second (~-..JJ)=(60*V.*AJ

~-..JJ= actual cubic feetper minute

/

STR01511 54 AGC~~00233
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VAllO RESULTS,l~C: 13PA Method 2 - Volumeb'ic Flow Rate Field Data Sheet

Client: .A.:l.. CAm~ rA' J BarometricPressure (Pb..): 30.11 Pitot Tube Coeff, (Cp): 0.84
Date: '5'httf~ I

,
Standard Temperature (t,ld): 68 %Oxygen (%OJ:'

Operator: r:R'/A.H. Standard Pressure (Pold): 29.92 %Carbon Dioxide (%COJ:

Location: <'--711~ a/A-. Stack Static Pressure (Pototi<): - O,t(O Moisture Content (%H2O):

Source: MI'A~ t:: LJ~ne{ Fuel Type: rv\1'f.~ Stack Diameter (0. \ DJ:
Run # .~ Time: .. . Ib:¢v Load Rating: --rw);, Pre-Test Pitot Tube LeakCheck: v'

PortID# Point # % Stack Port Probe Cyclonic PitotTube Stack Temp.
Inside Diam. Depth Marks Zero Angle (6P) (I:.) OF .fAP

Nr:? i I c. 0.1"10 '-;;!'Zc:)
'2 0.1'2 ::,. ?"ZO

'3 O.J"~"l 7'2/'1
Y - 0, J-z.'1 7.jQ
) a: If B ZIB
b o 0& 7 2(2..

7..(." • ~./Y5 220
L 0.1'10 ~.:'Z.o:,

? I...,. J3 K' 7_'2--0
'I ,- In./l'o "Z/~
'} ItJ .rc« 'Z/'ir
b 1.0".'1 t' 0 'Z1i5·

W i O. It;o ~,o

""1. 10.14./0 'Z.,O
1 I.." ~ l2.q 1.'1..(
~ 'In I~I 'l7.D
( It) • I". S" 'ZIOf
i; 0.0"/0 "lIS

(l-J1o\) 1 ~.1'50 "t. "Z. (7

"1- P./YO 1...1'1
"4 0.' '1$ 7.. rc,
If 0 ,JO '-It
5 0.1,0 "'7..18

" 10.",o ,/'t

<Average>. ::=::::::::::::::::::::::::::::::::=:::::::::::::: Post-Test Pitot Tube Leak Check: ....... ..........~...~... ~.•..,;........ ~~~ .... ~~ ... ~ .... ~:~:~:~:~ :~=~:~:~:.:.:.:

Molecular Weight Wet (MWJ = «O.44*(%COJ + O,32*(%OJ + O,28*(%CO + %NJ)*(100-%H20 ) + 0.18*(%HP»

MW... lbsllb-mole

Stack Gas Velocity (VJ .. (8.'l.49·C/(.fiiP)*(.f«1". + 460)1«Pbar+P'IIIi./13,6)*MW.m

V.oo feetpersecond

Corrected StackGas Volumetric Flow Rate (OM",...) .. (60*«lOO-%HP)/1OO)*V.*A.*«t,li +460)/(1". +460»*(P.lp.,J)

~"'IIl= standard dry cubicfeet perminute

Actual Cubic Feetper Second (~'<lIoIlI) .. (60*V:AJ

~ootuoll" actual cubicfiet perminute

'\

STR01511 55 AG~000234
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VALID RESULTS, ~c.: J3PA Method 2 • Volumetric Flow Rate Field Data Sheet

Client: u..-1. 1. . ... ~. ~ Barometric Pressure (Pbot) : 'Z.7.YI Pitot Tube Caeff. (c,,): 0.84

Date: t ·1/6'. I Standard Temperature (t,ld): 68 %Oxygen (%OJ: 8:r
Operator: '1:' Standard Pressure (P".J: 29.92 %Carbon Dioxide (%COJ: 2./.'MM"P

Location: t!: -H - ut,+ StackStaticPressure (p.1oll<): -0·16 Moisture Content (%&0): ·... i
Source: JllfI.:.. G:..... ~ rJ.,IU_ Fuel Type: U..._dl<O'", OF,.. Stack Diameter (D. \ D,): Irh n

Run # I Time: tJ-.r ~--
Load Rating: TIDit. Pre-TestPitot Tube Leak Check: <7

Port 10# Point # %Stack Port Probe Cyclonic PitotTube StackTemp.
Inside Diam. Depth Marks Zero Angle (MJ) (t,) OF f@

liS. I q tl ll!i/4PcfI ()./V-D o/i.i6
'2,: , Cfl.,- e.II' I./z.'
r ~b.b~ ~_1 'l..e:. ~Zol:;

-e ';l:t-." ... I .. 'U. 4'Z '5
") 149. "Of ". to l(%P

b V"," c.O?" 4/"'~
,

U. \ ·~."eJ ¥ztf'... t!:' • I¥I <V"lV
, ; , , ~. IY~ M2.?

• 4J.130 4'~i('

4 "IP. 11.9 "'l."'>
J1-0VI 'I,t..f-..,- I t1,H'6 IfIl0

2- ~.It'Q ile,
't" {!)41'O III'l.Ci

II a .t: t. I{Z~

~ CI.II'1 "/l.'s
It- 0--'••" ¢IL

iV." . J P. ~,'l. ':lI"."7' "./'" v 9",., ,./ rx ... .7-
'I ", II..'" J,h~... ' .

• I'J. J/tJ /ft.!
~ I. ()~tI ~A

<Average> ~:::~::::::::;:::::::~::::;:::::::::::::::::::::: Post-Test Pitot Tube LeakCheck:' \/ :~:~:::::::::::::::::~::

Molecular WeightWet (MW,) = «0".44*(%CQ,J + 0.32*(%OJ + O.28*(%CO + %NJ}*(lOO-%H20) + O.18*(%HP»

MW.= lbs/lb-mole

Stack GasVelocity(VJ = (85.49*<;*(,f6P}*(,f«t" + 460)! «PbIr + P,t.u</13.6}*MWJ»

V,- feetpersecond

Corrected StackGas VolumetricFlowRate (lli",lI"}) ...(60*«UJO-%H20) /lOO)*V,*A.*«(t... +46o)I (t, +460»*(P,! Plid»

~alnJ -= standard drycubic feetperminute

Actual Cubic Feetper Second (Oo<.-u) ... (6o*V,*AJ
..

Ue"itMU'= ac,~lJfP cumc1eet perminute
~

STR01511 56
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V~UD RESU~TS, ItJC.: JiPAMethod 2- Volumetric Flow Rate Field Data Sheet

Client: A~ J. CI;.-. _.,-- Barometric Pressure (Pbu) : 'l.1-3 tf) Pilot Tube Coeff. (c,,): 0.84

Date: ~ _ jll; - 0 I' Standard Temperature (t••,J: ·68 %Oxygen (%OJ:

Operator: A .11. Standard Pressure (P,t~): 29.92 % Carbon Dioxide (%COJ:
Location: s __-rrl.o LOA. Stack Static Pressure (p..otio) : -o·~r Moisture Content (%H10):

Source: /I4,,;n :s1ilek t1•.:11e,t"' Fuel Type: ~ Stack Diameter (D,\D,):
Run # i Time: fA: 'f5. Load Rating: 71~/.. Pre-Test PitotTube LeakCheck: V

Port lOti Point tI %Stack Port Probe Cyclonic PitotTube Stack Temp.
Inside Diam. Depth Marks· Zero Angle (aP) (tJ OF vlll'

e.«

1
'I

I

3:

() . IV"

o ,o'1P

C.lt.()

() ./~O
o . J'1f

p .()90

O./~q

• P./~t:y

O. fII'
.O./'I/J

P. rz<r

L(lr

"131

Molecular Weight Wet (MW,)=«O.44*(%CQ,J + O.32*(%OJ + O.28*(%CO + %NJ)*(lQO.%HzO) + 0.18*(%HzO»

MW, = Ib5/1b-mole

Stack Gas Velocity (V,)... (85.49*C,*({.liP)*({«t, +460)/(Pb.. + P"Ri</13.6)*MW,»)

V,= fed persecond

Corrected Stack Gas Volumetric Flow Rate (00<",,,.» = (60*«100-%HzO)/100)*V:A,*«t.,~ +460)/(t. +460»*(P,/p..,J)

standard drycubic feetper minute

Actual Cubic Feet per Second (Oot_J=(60*V,*AJ

00t0<'hl0ll .. actual cubic feetper minute

STR01511 57 AGc~~l()bo236
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VAllO RESULTS,l~C:J3PA Method 2· Volumetric Flow Rate Field Data Sheet

Oient:A~A9rove 1?-'....iJiInT Barometric Pressure (Pt..t):'"Z.',7- "2- Pitot Tube Coeff. (c,,): 0.84

Date: t;-lli- ~ I t Standard Temperature (l.td): 68 % Oxygen (%OJ:

Operator: A II. Standard Pressure (P,IJ: 29.92 %Carbon Dioxide (%COJ:

Location: "5~.711,. W/I. Stack Static Pressure (p.t . ) : - 0.1-1/ Moisture Content (%H2O):

Source: AI.,A >Z;i'!C P't.I 7Z.r Fuel Type: WlIX£J! Stack Diameter (D.\ OJ:

Run# 3 Time: I(:O~ Load Rating:,qo)') Pre-Test Pitot Tube Leak Check: v
PortID# Point # % Stack Port Probe Cyclonic PitotTube Stack Temp.

Inside Diam. Depth Marks Zero Angle (6P) (t,) of {6P

Al.E. I t?"S q 'S''fr
'2 • O. J'1 z, q¥~"

'j • 1/. /2,C 0/'1';

r IIJ.I/~ ~",
Ii' • 10. JotT 0/11 J, P.,~c. ~IJ~

S.e. I f)./lo lit( Y
l ·~.jlIO I.J" ~
1 /Y.I'It: '11/;
l/ a.rc« L/l/~

" B.II'; l/IIj

l- I) PM? ~'1

~U/. J O.t'ft"J" ¥W
? D.n ~ 1/1/1-

· f).J'l.a- ""':}:l

If IA,rl,~' I./t/h
~ If) 1/'1 "liZ
~ a.o s« ~ 2,;'

N.W. / IJ. Jl '2... 11')1

2- I",.no 1/50
1 to. 1Z.R" illig'
t- It'. IZ S ~I(V

~ .~. //5 'I'll,
tfJ. D9' '" '/Z'1-

/

~verage>
4 •• ~ ....................... Post-Test Pitot Tube Leak Check: V .·.·4·.·...·.·.. ·.·.·.·...·.·::~:::::::~:::~:~:::::::::::::::::::;::::::::::::: .:.:.:.:~:~:.: ..:~:~:.:.:

Molecular Weight Wet (MW,) = «O.44*(%COJ+ 0.32*(%0z) + 0.28*(%CO+ %NJ)*(100-%HP) + O.18*(%H2O»
MW,. lbs/lb-mole

Stack Gas Velocity (V,> = (85.49*<;*(..rAP)*({«t. + 460)/«Pt..t + P.11ti</13.6)*MW,»)

V.= feet persecond

Corrected Stack Gas Volumetric Flow Rate (Ooio",J) = (60*«100-%H20)/100)*V.*A.*«t,ld +460)/(t, + 460»*(P,/PIIJ)

Ooi<Oll"= standard drycubic feetperminute

Actual Cubic Feet per Second (~I<!I>II) ... (60*V:AJ

~1dllolJ= actual cubic feetperminute

... ,.......... <

STR01511 58
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VAllO RESUl1'5, INC.; EPA I\lethod 201A - Particulate Matter (PM-1m Concentration and Air Emission Rate field Data Sheet
_..., I...... I ...... . 'II I ..-.. .iJ. I I IJ • II

l."f:t" I I 1q,...L I .!ll'r- I of"'L..

heck: Pre-TestO,l)l'Z @ I~ "HI!. Post-Test @

I I I Filter I Probe I Imp.
~H I .r~p I cfm ITemD.1 TemD.1 Temp.

o.~ r- "2of.1 b< I "~Ie - --- -- - ---------
O,11~ I "Zo'I I b b I "I.(

VREPAM1,2__ SarnpleTrainLeakC _ --r-- ~ __ ••

c,= (I.e'" 1
Yd = 0 f\t;"l'"S' 2

1-----+-----+....:..........;...-+-3t,..,~ 11---l-lt..I.E.::--=:::J-lIt"i~=-+--..j-.u..:~--1I_

~H@=l. 010 3
4

uS·S
I-::--=--""'"--=-----=----:------.~-----lC~ "2.\(.;

~i{.fS"" 1'2'" 2.. I <V
~~ '5lqsO _ I~~tb .'i 2.T

Pre-Test: Equipment Checklist:

Port n» I Time: I Meter Value:
Point# ,p 1'~l':J. ;2~':;-.ooO

Date: ~ ~ \'\ \0\

~tack ~qu:. Diam:er (D.): \'f(o q

tack 01 ure ('10 20):

Run # , ftt'l'D/-.t

Operator:' -~_

p]antLoc~~ I WtY
Source:~ ()~
FuelType: w,( j.«t
Load Rating: ~f)h. ~ fA..U OlJ
IBarometnc Pressure (Pb... ): . '1.0 ., c)
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heck: Pre-TestO.03t.@ lb "He:.Post-Test @

I I I Filter I Probe I Imp.
~H I ,fliP 1 cfm ITeme.l Temo.1 Temp.

lalU~ IIImpinger Weight Gain] Net
, )" '" 0 • ,,1.{, U' tt 1 V lin>! \ V irutiol 1 Gain

lJ.~~ I I LlJkN-' rJlcr I~,

8.f'l-T - T-7J"Z. I -::J:> I.,?

Filter: I I 1'86 l - - F 4 r,,~~.f, I b3<t.~ I I ~

VREPAMl,2 __ Sample Train Leak C _ _~. __ __ ~

IStaCkTC: I ~ I IYd = O.qlll!lF-H~\1£~~f-~() II
Meter: ~NU:it[. /}. H@= t.q 0ZD 3 'tfb:Z.\\1{?,J ~~

IPitotTube: I 1~~ lL:p = D.9'/ II 1 I"20,~ Ist~. \ 1 I ·\t\.o

Pre-Test: Equipment Checklist:

FuelType: . ~.~~~

') ~lf.5b- T .z~~ _'Z'Zo8

Port 10# I Time: I Meter Value:
Point tt 'f l't~'C '2Jao- 8 84'

I N£ s: I(t~o I 'Z~....'12- t

Plant Location: st;ilfJ, 0Jt;
Source: ~.~_9., kfo~

Operator: r ""tf"'"
Date: ?f('ffo (

Load Rating: '7'?&...-e.:.;-~ CJII
IBarometnc Pressure (Pl>or): ~ r- (2.-

~"Li:l.(.A J:.f.{UIV. LlJcuneter (D.): Jh!J. rr
staCk MOIsture (%Hp):
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VAllO RESULTS, INC.: EPA Method 20lA - Particulate Matter (PM-lO) Concentration and Air Emission Rate Field Data Sheel
Client: ~~k but..e (~. .•.1' Equipment Material lOti Cal. Date Value ImpingerWeight Gain Net . Charge

Date: 7'trq C>( Nozzle D,,= o.'1'Z~ . 11 V/i"al VjrtitiaJ Gain Solution

Operator: 'T. 'flU.", Pitot Tube: \ /" L r = o·roi 1 fob' .(, ~,.'" tho
Plant Location: c. "-II Il • UJA' Stack TC: (f\.VW'~ Yd - • 0 ,C('t =t'f 2 (,s1':!t b5>.S ~t.O

Source: Vll L:- ~bh f\.d&d . Meter: ~ .... V ~ H@= \ .<1 Q1, 0 3 \{Cfb.'2. 'Hb·'f ~
Fuel Type: ~..;; ...~J Filter:

,
/' I~ 4 (:j10,\' (,Sl.l" w.-..

Load Rating: 7CrO)'.;;> ~1Yl'\:i1'J Probe liner: 316SS..,A- Pyrex Glass~ Quartz Glass;~ Moisture Weight Gain = s
itsarometrJc Pressure (l'bar): ~b. \( . VW«••d) = U.U47U7"'(V/mol-V;,utiol) = jt~

l::itaCk Equrv. Ulameter lU.): l::itanaara J emperature (tJtd ) : bb Silica Gel Weight Gain = g
l::itaCk MOisture l7o.t12U ): l::itandard. l'ressure U~ltd': "Z.q.q z, U 2 5·-<: VW&g(st<\J = U.U471S"(WfinorW;,utiol) = jt'

Run 11 :; 'Yh\cc i~ Stack Static Pressure (P_0): - ~.c. C~N.'- Total Weight Gain = g
Pre-Test: Equipment 'checklist: VREPAMl,2 Sample Train Leak Check: Pre-Test1l.(J)1@.r:i"Hg,Post-Test_@_''Hg

Port 10# Time: Meter Value: PitotTube Stack Temp. Meter Temp. Filter Probe Imp. Pump

Point 11 . ~\'bl'b nl-J. geb aP OF Tm", TIl'lo.t ~H -1M' cfin Temp. Temp, Temp, Vacuum
N}::" ;- qSo ~ O·~"5S\ o. "C?,. -z..( Pi ..... It,'\ O.'Wl <;J::._\ f\lV\ .~'Z... '"'Z-

5 Itt.Sb - :'-1.10'- O,r3-z,. -z"2."O b "I' 01
'Z. 1Jl.~5 -:: f-. qol. O.f~~ -z'ZO tnt. &,VJ I \
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VALID RESULTS, INC.: EPA Method) ~ Particulate Matter Concentration and Air Emission Rate Field Data SheetC/}

-l
JJo
~

01
~

~

~-

CUent: As~ ~J.cn'C.~
Dater .sJ ti/or
IOperator: .,s.:
Plant Location:~ fvA­
Source: /'fld;.,.. o.J.I
FuelType: ~ I. A
Load Ratini!': "7ft/j.. "ifr lJFt::­
naromemc rressure (Pt.): ~.~

Value . Net I Charge
On= 0 :z,'t-~ Gain Solution

Pitot Tube: I # ~ mk' /-". I ICp= o.~\T---1 I-h..Cl

~tackTC: I 7~ I IY4= o~'\~
Meter: - UAit"i: AH@= 1.1070
Filter: I - I ,.Y=1--- I -..----- - 1141 "3~.B I'1'1.~ I I .c.t;~~

I
I,

StaCkEquiv. Diameter (D.): I~
Stack Moisture (%HP):
Run # L"HnIOFr·n -

nJO.oo I iY2. '2
'J -T19.=lS' ~f"')9.oo'%-

iJ~ c I 4L<"''' -TI ~T-::Mt. n.J24 I \1'&( I IJS- I ''1- I Q;i{OtI\OO I I I~ I IJ1lf I 6"2- I "
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VALID RESULTS, INC.: EPA Method 201A - Particulate Malter (PM-IO) Concentration and Air Emission Rate Field Data Sheel
eli!.'nt: 1\.11\'" .11. t ..,.....,.,.....J Equipment Material 10# Cal. Date Value lrnpinger Weight Gain Net Charge
Date: <1,<, Dt Nozzle n, = () :Z-z.(o . # V1inal Viflitiol Gain Solution
Operator:

,
-t I-b.,., PitotTube: \ ./ c, =-.; O,~~ 1 .Ut.(, 9ttt.tI t-IJ>

Plant Location: c::. .-n,., ,uri! Stack TC:. _oJ. If''>: Yd - t) .'1'\ =t< 2 b~·~ ~.'f" thO
Source: .fNiv,.. Sb-_' n.~ Meter. v >: t\r~,,2- AH@= I.Q020 3 \fltb:l. ~'U." ..t..oA
Fuel Type: ~ Filter: \~ 4 f:,~.\! b~.h GI;..II~
Loa~ftating: LCin. ~ IlJ).OOf~ Probe liner: 31655 -.J Pyrex Glass ----J Quartz Glass--, Moisture Weight Gain == g "
narometnc rressure (t'''"' : ~.=\-"l- Vw«.,dj '" 0.047U7"(Vllnof"V...tiol) == }t.
~tack hqmv. Lmuneter {V.}: .~ ... ~tandard Jemperature {l.,d}: b~

~':J.\.f
SilicaGel Weight Gain == g

l:tracK MOlsture (7oJ1lV): ":J ~tanQara r-ressure \t'>td': "Z"lSi t V"'C(llol) =< U.0471S-(Wtihof'W...tiol ) == }t.

Run" -I.?;, Prvl\o,q Stack Static Pressure (P•..oti<): ~~t'f CO:z '2.2.~ Total Weight Gain == s
Pre-Test: Equipment Checklist: VREPAM1,2 Sample Train LeakCheck: Pre-Te~@li. "Hg, Post-Test tI.Q)~~') "Hg - .

Port 10# Time: MderValue: PitotTube StackTemp. Meter Temp. Filter Probe Imp. Pump
(> lr;~{ I 1J. 2.11./ of Trn;,. ~

,"

Point # oAP AH i'AP 'Jm Temp. Temp. Temp. Vacuum
....e. 5 ,-,{ J'I '/h- I) .,~tt. r, I '. ?> "" I 0.6' ~ndt "'IJl . ~2- ~

J IttrOI1.U JI o, '": ~g n .'1.) d' {' 0: ... 1-2- 1
~

~q.sY qq. "i' D."" .I~ b f~ :J.'-i. 5~ -;
tH.~t:( L.-

~ 5' .•& "v, :J., IMrl \f't =J- oj l:? , <1_ ~

~ ~U' 'f)~ .01. ?I fUt'S'" .." ~ 0 ':J.'
." ar e M"\::t-lri '0.,"11> !.I'U tl"t T .... .Ie.... ,;)
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IIIN1 ~ ht..,4 ) ~, :% f).UCl ~-(1. fib -1 5Z-- s,r

~ 'n. '2.1 ~.( z, fl. I?." ....ft f 0 ~

'2-. Bf.'1 .2."ZO.< 1C ~ 0..,1' ""... "{"
q-Ci ~e,.." 5~ ~

, ~ZO." ~ - "2.

IJ'" '5 9t'·2,! '2:2". ? '3 ft. "S 'H.I" fR T1 ~ I I ... <.- ..,
t , " ..z(" ~ze,S"11 (Mt0 ,\'(g ~'t . ?r"\ 'dl v,1j

Z. WI.Sf> 2.~~ .eB"L. o\~ ~ ~ -;:rz...
i'

,~~,

~.~.~._.!~.. L""'._~.~:.: L._i:.~,~.: ..:.:.! •••••:•.••=-!oo • ..,..:.~:!.!'ii;._ :·:.......L.~.~._. _..:.~..~_.:.~.~.: _.~ _...~._--=-~.!oo. "." ...._......... .....:. ___:,,-,,-,,_,,". . _.._.~ .".._..:............ "-" .=-0"••.P __ •• ,~•••_ -".;.!._.......~.~ ."a. _•• _.a• •• __-0_" -_.. _--- '.
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Operator: • q;~

Plant Location:G~ w8
Source: At.:- cJ",;,J, .... ~- L

Fuel Type: ~~~

Load Rating: '?9f>/'D ~f);Q/ ()IJ
IBarometnc Pressure (1'.,.,.): ~
1"".aLJ' """ILL.... Lo'.au ,eEer (D.): ,51. ,I

StaCkMOIsture (%Hp):

Run # , Pt!' ~. rl1l> -z,
Pre-Test: EquipmenfChecklist: VREPAM1,2__ Sample Train Leak Check: Pre-Test£>~2.. @..1L"Hg,Post-Test_@_"Hg

Port ID:It I Time: I Meter Value:
Point 1t .; \I:J~ qO~. 1'0 l
~ "2. 110'<0 I qt>~. S<b

PitotTube IStackTemp-1 Meter Temp'l I I IFilter \ Probe.IImp. I Pump
~ p 0 F 1m;,. I TJ1lo.rt AH ..fAP cfin Temp. Temp. Temp. Vacuum

0:0" 3:)'1 '7,10 r ("~-, b'l I 1i,71;6 I I ~ 11'414 I 5'1 I z,
., 1il..'1s' -f Of fT-;-t i.';-
s 130,~ I q \'" . t 2

.0, t~ol ~04 I 63 I bt
C).fO' I 205 I ,,.~ I (:IV
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ESULTS,INC.: EPA Method 201ff~ Particulate Matter (PM~Concentration and Air Emission Rate Field Data Sheet
r ....".... "'t'\:l\Je Equipment· Material lOtt Cal. Oat Value Impinger Weight Gain Net . Charge

if b t ozzle D. == c. tl>oz . 11 ViMi~ Gain Solution
Pitot Tube: Cp == o. ~I.( 1

Stack TC: Yd == O.'lS"~ '" 2
11----t=-...:.;:...~-----=-_+--~----,0:7_-

eter: . ~ H@== \.q3'~B 3

lMller: I I '8<7I~ I
Probe Liner: 316 SS--' Pyrex Glass --' Quartz Glass --' Moisture Weight Gain == g

1-rr.::===:Tc===-n-r'"'l"....--'--'~~~--1 V,,-«.ld) == U.047U7-(Vfinal·ViNtial) == jt •

Silica Gel Weight Gain == g
1==""1n'~:r.::::'::"71IlJ""1:J"T"l...---_t.6JIo:.-_--+c=:-::r::=-n=::::::i::="7U--r:--------;U2 5.1- V..'&C.

ld
) == 0.04715-(WIin....W;,,;tiol) == jt ~

CO2 "".{ Total Weight Gain == g
Pre-Test; Equipment Checklist:__ VREPAM1,2__ Sample Train LeakCheck: Pre-Test (l'.lXI! @...llz-"Hg,Post.Test_@_"Hg

Meter Value: PitotTube Stack Temp. Meter Temp. Imp. Pump
~P OF Tm;.. TIl\"" L\H ..f@ cfin Temp. Vacuum

0,r3o "'LIb .".. b V, 3(,:, sr ?

f 130.z?'~ 'f~S: -L1-~- I 1'), jJjj J "'7.1'1 I ~ l'~'
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VREPAMl,2 __ Sample Train Leak Check: Pr~-TestO..,..;@ t~ "H& Post-Test _@__"Hg

Pi~?t Tube IStack Temp_\ Meter Temp. I I I IFilterIProbe I Imp. \" Pump
" APDF TIn;,. I TIl"Io..t AH ..rAP cftn Temp. Temp. ITemp. Vacuum

Probe Liner: 3«6SS~ Pyrex Glass -J Quartz Glass -J Moisture Weight Gain = g 0

VW«std) =U.047U7"(Vfinol-V;,tiijO/) = jt
~tandardTemperature (laid): Silica Gel Weight Gain = g

an ar ressure old: U 2 ~.'I Vw>ttstd) =U.04715"{Wfin"W;,ti~Il) _ jt 0

C0:l1.:~f~ Total Weight Gain = g

:tI>_·_ f.

'3

tH~JlJ)

Net
Gain

l-r~.

1131- .-r·n- I lll\L-l{tP-_.. I ~

o.r~i1 I '1M. I b3 I i,
19 .l4.1--1 o(~ I 111"1 I i.

Filter: I~ i lT
, LPn I 3 • -. U 4 I bCO&,"'Ib~ r;C\

Nozzle I . ';.(,S5 IS-"..::...A I 5/l~.611D" = 6 k>~ r 11 I V1inol I V;,,;~ioI

Pitot Tube: I. I ?7A I yfd;"!I( ICp = 0.9 Ci II 1 licN.! I ~ ~n.,l.

StackTC: p-=j~ l!f' IYd= o.9Sb~ U 2 Ib~l.fllt.':lq_o
Meter: No;t'; I ,;;,;tI(;) fj, H@= IJI3'fB II 3 I ii"\1.0 111'0·'(

$w 'Z 110. 21:. I -:::> ti 1. . ''3 b -::t
? 11",':I~ I ""111 c, P.t 1"""
?"T2f.:tS-- I -,.Zt zr.--to;

Port 1011 I Time: I MeterValue:

Point# rJ OS\\"'~~~. fi~

Pre-Test: Equipment Checklist:

FuelType:- trNi-k1.

Date: .,ja,..1 e ,

Plant Location: ScdPtcW'I\
Source: ~S~~On~

Operator: 1':~

l::itack hqUIV. 1JI.ameter tu.,: \s1? ..
StaCkMOIsture (%ft20 ): ~ 9.<
Run 11 \ fm;loS lUI> '2..

Load Rating: 7~~@ Off
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VALID RESULTS, INC.: EPA Method r. Particulate Matter Concentration and Air Emission Rate Field Data Sheet
~
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Client: k1h_~'f.mJ
Date: S" 1 "I
Operator: -::r1I:A.~

Plant Location:~
Source: - ~-o:J...Q

Fuel Type: J/»-' 2"'"

Load Rating: '?fo'r" t\t?W f
Barometric Pressure (P...): '2.-'1.
Stack Equiv. Diameter (D.): (5b v

Stack Moisture (%HjO):
Run #,2..;;O:;PO\..Q. ~ " 1.
Pre-Test: Equipmlmt Checklist:

Port 10#1 Time: I "Meter Value:
Point # • (,:~l Bo~. ~bh

.S\,.) ---C-bo.11' I l'504 .o2.~

Equipment Material Value Net 1 Charge
Nozzle On = O."'l.O Z Gain Solution

iPitotTube: I "L/"'\·~ ICp= 0.\3'-\ I~ ~/I·\\fLe..~
StackTC:
Meter:
Filter.

Probe Liner: 316SS .......... g
''it 3---Standard Temperature (t.td): .h'P '8.

Standard Pressure (Pold): '1-ti. i 3

Stack Static Pressure (P.tatiJ: ~ .-;-s- g
VREPAMl,2 __ Sample Train Leak Check: Pre-Test-D.~t@ .H: "Hg, P~sf-Test _"_@_"HS.

PitotTube IStack Temp. \ Meter Temp. I I I IFilterf ProbeIImp. 1 Pump
f1 P "F Tm; I Tm"". AH ..rAP cfm Tem"p. Temp, Temp. Vacuum
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Fuel Type:;:tJ IIFilter: I~ "2. II( I \-a z.. I II 4 IMl~ bBS".:}- I I ~

Operator: -r:~ IlPitotTube: 1- ( -: l---::-~I -TCp = l) .~""I II 1 1-:J'ft.•l'L~t5.'" I I J(,etl-H...t>

PJantLocation: ~_~~taCkTC: F~~~ lYd= Vft!."(' IH-I~'l!trt~o,i-l F
'
fti 1{j)

Source: ~ _ 0 Meter: N~~a¥l AH@l=H13"\B 3 yql.l '\%" ~
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hr.==~~==~';:;:":~QAl~~:......!:!.::..L....JProbe Liner: 316S5--' Pyrex Glass --' Quartz Class ----' MoistureWeight Gain = g
V"-c(,,dl =U.047U7W(V

IiJWV;";ijol) = jt •

SilicaGel Weight Gain = g
U 2 1-.~ VwoptdJ =U.U4715~(Wtinal-W;";ijol) = jt •

1--:-----=----,F-----'J-----4:=:-~~_:_;::___-___;;:__::___~=__::.:...:......;_:_:_..,..__l

COz 1.1..1" Total Weight Gain = g
Pre-Test: Equipment Checklist:__ VREPAM1,2-=----.SarnplE!TrainLeak Check: Pre-Te~lt)1 @13-"Hg,Post-Test __@ __"Hg

S9H;."4( I ~f~,·S'4t I~'~~ I ~~i I ·%.3 I%i 1
0 .9\ -r RiM 114 1£2= P

PortID# I Time: I Meter Value: I PitotTube I. StackTemp. 1 Meter Temp, \ I I I Filter I Probe I Imp., Pump
Point# 4-lS":31' RJJ...bef? AP OF Till;" I Tm- .6.H {AP elm Temp. Temp. Temp. Vacuum

?"T'30--- "T' e-L-,I.\ .. '31'Z-IO"~ - I ~'l7.., I -:t ~ I -:r I

,",W '2. I iD.~

.3

e: Z. I '2.5

2:~

'"2,-)

Z~

sz-

~

rTi.

II

"'\U
'.i
.

?\of

hI:.

~

h~

-:f\
"9'2.

&;e

=1"2

:f5'"

~ ...
-==7-q

~("""

=1"l

::N
-qq.

""Ti\

-~~-

--q~-

....'ll
;mo

'4.'t&

~-,un

~

\f4J"

~

'K1f

Q .\\5"

£).\041

D.\\I"

D.t\?"
,1'). \,,;s

0.\'0

A.\-;O

(J. \11-
J9...l1.1'"

"'t, ";l1-

T: 6\(';
~~. 'Ie, h

-;r:2-ZI~

fj --:r . I(fj h

!-;j..S. ~q~

R(.,B. ~ LI-:;

~~. 9 '\11
~ '1""'1. C)~ -i:
'l>e ·~"t/~

BQS:: h '5b
1C)~'fI'Z-

} Illo:l$"
,( lUll:'

~4q,~

'5' I lIA.U'

't. I 20

s I o{tl."X

'\ 1 M

~ Ig.J{

Sf

tJE

~

1(-1.111
1--;-'JU

»
G)... ()

g CJ)

en ~ ~
01=00 ... 0g 0
o 0
0) I\)
CD -I:loo
N <0

<Averag~~~~~~~~~1~~~~~~1~~~~~~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i!:



STR01511

APPENDIX E

ANALYTICAL DATA·

71

AGCS2M000250

1012101

54000693



VALID RESULTS, INC.: EPA Method 20lA PM-IO Sample Weight Gain Summary Data Sheet(J)
-I
::II
o.....
(J'I..........

Client:
Test Date:
Plant Location:
Source:

Operating Condition:
Recovery Date:
Analysis Dates:

Ash Grove Cement

5/19/01
Seattle, WA
Main Stack Outlet
Raw Mill On

5/19/01
5/21/01- 6/1/01

Total and Front Half Particulate Sample Weight Gain Summary

i\i

Percent PM-I0

Total Particulate

PM-I0

Run 1

70.8%

35.3

25.0

mg

mg

Run 2

40.8%

59.1

24.1

mg

mg

Run 3

66.3%

49.9

33.1

mg

mg

Run 4

59.3%

-1.8

-0.9

average

mg

mg

»
G)
o
CJ)
I\)
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oo
o
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0o=ןס ~g (§
o .....
0)
CD
0o=ןס

Particulate Sample Weight Gain Summary

Run 1 Run 2 Run 3 Run 4

Cyclone PM Acetone 11.2 mg 35.9 mg 17.7 mg 0.9 mg*

PM-I0 Acetone 23.9 mg 24.6 mg 33.9 mg 0.9 mg*

PM-I0 Filter 2.0 mg 0.4 mg 0.1 mg 0.0 mg*

Total Blank Correction -1.8 mg -1.8 mg -1.8 mg 1.8 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)



VALID RESULTS, INC.: EPA Method 201A PM-I0 Sample Weight Gain Summary Data Sheet(JJ
-I
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Client:
Test Date:

Plant Location:
Source:

Operating Condition:
Recovery Date:
Analysis Dates:

Ash Grove Cement

5/15/01
Seattle, WA
Main Stack Outlet
Raw :Mill Off

5/15/01
5/21/01- 5/30/01

Total and Front Half Particulate Sample Weight Gain Summary

Run 1 Run 2 Run 3 Run 4

Percent PM-10 41.5% 45.5% 30.4% 39.1% average

(j

I
Total Particulate 8.2 mg 5.5 mg 11.5 mg -0.4 mg

PM-tO 3.4 mg 2.5 mg 3.5 mg -O.t mg

»
G)

...... ()

Q ~
~ ~ s:
o ..... 0
o 0
o 0
0) I\)
CD 0'1en I\)

Particulate Sample Weight Gain Summary

Runt Run 2 Run 3 Run 4
Cyclone >PM-tO Acetone 5.1 mg 3.3 mg 8.3 mg 0.3 mg"
PM-tO Acetone 2.6 mg 2.2 mg 2.5 mg 0.2 mg"
PM-tO Filter 0.9 mg 0.4 mg 1.1 mg -o.t mg

Total Blank Correction -0.4 mg -0.4 mg -0.4 mg 0.4 mg

" maximum allowable blank correction (detection limit or to% of sample weight gain)



VALID RESULTS, INC.: EPA Method 201A* PM-2.5 Sample Weight Gain Summary Data Sheet

~
:co
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Client:

Test Date:

Plant Location:

Source:

Operating Condition:

Recovery Date:

Analysis Dates:

Ash Grove Cement

5/19/01

Seattle, WA

Main Stack Outlet

Raw Mill On

5/19/01 '

5/21/01- 6/1/01

Total PM & PM-2.5 Sample Weight Gain Summary

Run 1

~

Percent FH PM-I0

Total Particulate

Front-Half PM-2.5

Total PM-2.5

10.6%

15.1

1.6

12.4

mg

mg

mg

Run 2 Run 3 Run 4

8.9% 11.1% 10.2% average

14.6 mg 25.3 mg ~0.8 mg

1.3 mg 2.8 mg -0.1 mg

9.4 mg 10.5 mg -0.5 mg

....
R
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Particulate Sample Weight Gain Summary

Run 1 Run 2 Run 3 Run 4

Cyclone >PM-2.5 Acetone 2.6 mg 5.1 mg 14.7 mg 0.3 mg*

PM-2.S Acetone 1.9 mg 2.6 mg 2.7 mg 0.2 mg*

PM-2.5 Filter -0.2 mg -1.2 mg 0.2 mg -0.1 mg

PM-2.5 BH Ace 3.1 mg 2.9 mg 2.9 mg 0.3 mg* .

PM-2.5 BH Organics 6.7 mg 3.8 mg 3.7 mg 0.3 mg*

PM-2.5 BH Water 1.4 mg 1.8 mg 1.S mg -0.2 mg

Total Blank Correction -0.4 mg -0.4 mg -0.4 mg 0.4 mg

* maximum allowable blank correction (detection limit or 10% of sample weight gain)



VALID RESULTS, INC.: EPA Method 201N PM-2.5 Sample Weight Gain Summary Data Sheet

~
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Client:

Test Date:

Plant Location:

Source:

Operating Condition:

Recovery Date:

Analysis Dates:

Ash Grove Cement

5/15/01

Seattle, WA

Seattle, WA

Raw MilIOH

5/15/01

5/21/01 - 5/30/01

Total PM & PM-2.5 Sample Weight Gain Summary

tTl

Percent FH PM-2.5

Total Particulate

Front-Half PM-2.5

Total PM-2.5

Run 1

2.5%

100.4

2.5

91.1

mg

mg

mg

Run 2 Run 3 Run 4

1.8% 2.4% 2.2% average

108.5 mg 85.1 mg -2.1 mg

2.0 mg 2.0 mg 0.0 mg

100.2 mg 79.5 mg -1.7 mg

Particulate Sample Weight Gain Summary

Run 1 Run 2 Run 3 Run 4

Cyclone >PM-2.5 Acetone 8.0 mg 7.0 mg 4.3 mg 0.4 mg*

PM-2.S Acetone 1.5 mg 0.9 mg 1.5 mg 0.0 mg*

PM-2.5 Filter 1.0 mg 1.1 mg 0.5 mg 0.0 mg*

PM-2.S BH Ace 12.0 mg 7.0 mg 11.7 mg 0.7 mg*

PM-2.5 BH Organics 78.0 mg 88.2 mg 65.8 mg 1.0 mg

»\ PM-2.S BH Water 0.3 mg 4.7 mg 1.7 mg 0.0 mg*
G).... o

g
~I Total Blank Correction -0.4 mg -0.4 mg -0.4 mg 0.4 mg

cn~ S
"'I=0oס 0
0 00 00
0) I\)

* maximum allowable blank correction (detection limit or 10% of sample weight gain)CD 0'1
...... .I:loo



VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins
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Client Sampling Sample ill Media ill Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

10/25/00 2.3468 5/28/01 2.3580

11/9/00 2.3469 5/29/01 2.3581
Ash Grove Cemen 5/19/01 Rl FH>PM-lO T749 11/10/00 2.3470 5/30/01 2.3581
Seattle, WA Raw Millan <0.0112> 125

<Averages> <2.3469> <2.3581>

10/25/00 2.3470 5/28/01 2.3833
11/9/00 2.3472 5/29/01 2.3829

11/10/00 2.3472 5/30/01 2.3829
Ash Grove Cemen 5/19/01 R2FH>PM-I0 T750 <0.0359>- 125
Seattle, WA Raw Millan

~ <Averages> <2.3471> <2.3830>

10/25/00 2.3531 5/28/01 2.3709

11/9/00 2.3533 5/29/01 2.3709

11/10/00 2.3533 5/30/01 2.3709
Ash Grove Cement 5/19/01 R3FH>PM-10 T751 <0.0177> 125
Seattle, WA Raw Millan

10/25/00 2.3568 5/28/01 . 2.3576

11/9/00 2.3567 5/29/01 2.3576

11/10/00 2.3566 5/30/01 2.3576
Ash Grove Cemen 5/19/01 R4FH>PM-I0 T696 <0.0009> 125
Seattle, WA Raw MillOn

.

»
G)
o
CJ) <Averages>
I\)

S
oo
o
I\)
0'1
0'1

~
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en ~
~ ~
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o
0) <Averages>
CD
co

<.2.3532>

<.2.3567>

<.2.3709>

<2.3576>



VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins
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Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

4/9/01 2.3430 5/28/01 2.3456

4/10/01 2.3429 5/29/01 2.3455
Ash Grove Cement 5/15/01 R1FHPM10 T758 4/11/01 2.3429 5/30/01 2.3455
Seattle, WA Raw Mill Off <0.0026> 125

<Averages> <2.3429> <2.3455>

4/9/01 2.3620 5/28/01 2.3642

4/10/01 2.3622 5/29/01 2.3643

4/11/01 2.3620 5/30/01 2.3643
Ash Grove Cement 5/15/01 R2FHPMlO T759 <0.0022> 125
Seattle, WA Raw Mill Off

::j <Averages> <2.3621> <2.3643>

4/9/01 2.3455 5/28/01 2.3479

4/10/01 2.3454 5/29/01 2.3479

4/11/01 2.3453 5/30/01 2.3479

Ash Grove Cement 5/15/01 R3FHPMlO T760 <0.0025> 125

Seattle, WA Raw Mill Off

4/9/01 2.3568 5/28/01 2.3576

4/10/01 2.3567 5/29/01 2.3576

4/11/01 2.3566 5/30/01 2.3576

Ash Grove Cement 5/15/01 R4FHPM10 T696 <0.0009> 125

Seattle, WA Raw Mill Off

»

~~
I=000goס
0 0
0)1\)
<DO'!
<DO)

<Averages>

<Averages>

<2.3454>

<2.3567>

<2.3479>

<2.3576>



VALID RESULTS, INC.: Gravimetric Sample Analysis- Aluminum Weighing Tins

CIJ
-I
:0o....
01..........

Client Sampling Sample lD Media ID Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

9/29/98 2.3799 4/25/00 2.3818

10/18/99 2.3800 4/26/00 2.3818
Ash Grove Cemen 5/19/01 R1 FHPM-10 T734 10/21/99 2.3799 4/27/00 2.3817
Seattle, WA Raw Mill On <0.0019> 125

<Averages> <2.3799> <2.3818>

10/18/99 2.3634 4/25/00 2.3660
10/21/99 2.3634 4/26/00 2.3660
10/22/99 2.3634 4/27/00 2.3660

Ash Grove Cemen 5/19/01 R2FHPM-lO T735 <0.0026> 125
Seattle, WA Raw MillOn

~ <Averages> <2.3634> <2.3660>

10/18/99 2.3467 4/25/00 2.3494

10/21/99 2.3467 4/26/00 2.3494

10/22/99 2.3467 4/27/00 2.3494
Ash Grove Cemen 5/19/01 R3FHPM-lO T736 <0.0027> 125
Seattle, WA Raw MillOn

11/25/00 2.3568 5/22/01 2.3576

11/9/00 2.3567 5/24/01 2.3576

11/10/00 2.3566 5/25/01 2.3576

Ash Grove Cement 5/19/01 R4FHPM-10 T696 <0.0009> 125
Seattle, WA Raw MillOn

»
G)
o;

cn~
I=000-''goס
0 0
...... 1\)
00'1
0 .......

<Averages>

<Averages>

<2.3467>

<2.3567>

<2.3494>

<2.3576>



VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins
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Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gain Tatal Volume
Date Initial Weights Final Weights (Final- Initial)

10/25/00 2.3510 5/21/01 2.3590
11/9/00 2.3510 5/22/01 2.3590

Ash Grove Cement 5/15/01 RIFH>PMI0 T740 11/10/00 2.3510 5/23/01 2.3590
Seattle, WA Raw Mill Off <0.0080> 125

<Averages> <2.3510> <2.3590>

10/25/00 2.3585 5/21/01 2.3655

11/9/00 2.3585 5/22/01 2.3655
11/10/00 2.3584 5/23/01 2.3655

Ash Grove Cement 5/15/01 R2FH>PMI0 T741 <0.0070> 125
Seattle, WA Raw Mill Off

(?J <Averages> <2.3585> <2.3655>

10/25/00 2.3702 5/21/01 2.3745

11/9/00 2.3702 5/22/01 2.3744

11/10/00 2.3702 5/23/01 2.3745

Ash Grove Cement 5/15/01 R3FH>PMlO T742 <0.0043> 125

Seattle, WA Raw Mill Off

10/25/00 2.3668 5/21/01 2.3676

11/9/00 2.3667 5/22/01 2.3675

11/10/00 2.3666 5/23/01 2.3676

Ash Grove Cement 5/15/01 R4FH>PMlO T696 <O.oJ09> 125

Seattle, WA Raw Mill Off

<Averages>

»
G)
o
~
~~0 0 ......
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<2.3702>

<2.3667>

<2.3745>

<2.3676>



VALID RESULTS, INC Gravimetric Sample Analysis - Aluminum Weighing Tins

~
JJo...
c.n......

Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

10/25/00 2.3343 5/22/01 2.3581

11/9/00 2.3342 5/23/01 2.3581
Ash Grove Cemen 5/19/01 R1FHPM-1O T752 11/10/00 2.3340 5/24/01 2.3581
Seattle, WA Raw MillOn <0.0239> 125

<Averages> <2.3342> <2.3581>

10/25/00 2.3399 5/22/01 2.3642
11/9/00 2.33% 5/23/01 2.3643

11/10/00 2.3396 5/24/01 2.3643
Ash Grove Cemen 5/19/01 R2FHPM-10 T753 <0.0246> 125
Seattle, WA Raw MillOn

~ <Averages> <2.3397> <2.3643>

9/29/98 5/22/01 2.3737

9/30/98 2.3396 5/23/01 2.3737

9/30/98 2.3398 5/24/01 2.3737

Ash Grove Cement 5/19/01 R3FHPM-10 T754 10/1/98 2.3399 <0.0339> 125

Seattle} WA Raw MillOn

10/25/00 2.3568 5/28/01 2.3576

11/9/00 2.3567 5/29/01 2.3576

11/10/00 2.3566 5/30/01 2.3576

Ash Grove Cemen 5/19/01 R4FHPM-I0 T696 <0.0009> 125

Seattle, WA Raw MillOn
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<Averages>

<Averages>

<2.3398>

<2.3567>

<2.3737>

<2.3576>



VALID RESULTS, INC.; Gravimetric Sample Analysis - Aluminum Weighing Tins

(J)
-I:no....
c.n..........

Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final- Initial)

4/9/01 2.3636 5/28/01 2.3687

4/10/01 2.3636 5/29/01 2.3686
Ash Grove Cement 5/15/01 R1FH>PM10 T755 4/11/01 2.3636 5/30/01 2.3687
Seattle, WA Raw Mill Off <0.0051> 125

<Averages> <2.3636> <2.3687>

4/9/01 2.3528 5/28/01 2.3562

4/10/01 2.3528 5/29/01 2.3561

4/11/01 2.3528 5/30/01 2.3561
Ash Grove Cement 5/15/01 R2FH>PMI0 T756 <0.0033> 125
Seattle, WA Raw Mill Off

~ <Averages> <2.3528> <2.3561>

4/9/01 2.3548 5/28/01 2.3631

4/10/01 2.3546 5/29/01 2.3630

4/11/01 2.3548 5/30/01 2.3628

Ash Grove Cement 5/15/01 R3FH>PM10 T757 <0.0083> 125

Seattle, WA Raw Mill Off

. 4/9/01 2.3568 5/28/01 2.3576

4/10/01 2.3567 5/29/01 2.3575

4/11/01 2.3566 5/30/01 2.3576

Ash Grove Cement 5/15/01 R4FH>PMI0 T696 <0.0009> 125

Seattle, WA Raw Mill Off

»o
o <Averages>
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<2.3547>

<2.3567>

<2.3630>

<2.3576>



VALID RESULTS, INC: Gravimetric Sample Analysis - Aluminum Weighing Tins

~
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Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gain Total Volume
Date Initial Weights Final Weights (Final - Initial)

11/25/00 2.3540 5/22/01 2.3566

11/9/00 2.3540 5/24/01 2.3566
Ash Grove Cemen 5/19/01 R1 FH>PM-10 T731 11/10/00 2.3540 5/25/01 2.3566
Seattle, WA Raw MillOn <0.0026> 125

<Averages> <2.3540> <2.3566>

11/25/00 2.3816 5/22/01 2.3867
11/9/00 2.3815 5/24/01 . 2.3866

11/10/00 2.3815 5/25/01 2.3866
Ash Grove Cemen 5/19/01 R2FH>PM-10 T732 <0.0051> 125
Seattle, WA Raw MillOn

R3 <Averages> <2.3815> <2.3866>

11/25/00 2.3505 5/22/01 2.3652

11/9/00 2.3506 5/24/01 2.3653

11/10/00 2.3506 5/25/01 2.3653
Ash Grove Cemen 5/19/01 R3FH>PM-10 T733 <0.0147> 125

Seattle, WA Raw MillOn

11/25/00 2.3568 5/22/01 2.3576

11/9/00 2.3567 5/24/01 2.3576

11/10/00 2.3566 5/25/01 2.3576

Ash Grove Cemen 5/19/01 R4FH>PM-10 T696 <0.0009> 125

Seattle, WA Raw Mill On
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<2.3506>

<2.3567>

<2.3653>

<2.3576>



VALID RESULTS,INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins

~
.~.....
01..........

Client Sampling Sample ill MediaID Weight Date Initial Weight Date Final Net Weight Gain TotaI Volume
Date Initial Weights Final Weights (Final- Initial)

10/25/00 2.3810 2/25/01 2.3824

11/9/00 2.3810 2/28/01 2.3825
Ash Grove Cement 5/15/01 RIFHPMI0 T743 11/10/00 2.3810 2/29/01 2.3825
Seattle, WA Raw Mill Off <0.0015> 125

<Averages> <2.3810> <2.3825>

10/25/00 2.3589 2/25/01 2.3598

11/9/00 2.3589 2/28/01 2.3599
11/10/00 2.3589· 2/29/01 2.3598

Ash Grove Cement 5/15/01 R2FHPMlO T744 <0.0009> 125
Seattle, WA Raw Mill Off

~ <Averages> <2.3589> .<2.3598>

10/25/00 2.3594 2/25/01 2.3609

11/9/00 2.3594 2/28/01 2.3609

11/10/00 2.3593 2/29/01 2.3609
Ash Grove Cement 5/15/01 R3FHPM10 T745 <0.0015> 125

Seattle, WA Raw Mill Off

10/25/00 2.3668 5/21/01 2.3676

11/9/00 2.3667 5/22/01 2.3675

11/10/00 2.3666 5/23/01 2.3676

Ash Grove Cement 5/15/01 R4FHPM10 T696 <0.0009> 125

Seattle, WA Raw Mill Off

<Averages>
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<2.3594>

<2.3667>

<2.3609>

<2.3676>



VALID RESULTS,INC: Gravimetric Sample Analysis - 47 mm Glass Fiber Filters

~
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Client Sampling SampleID Media ID Weight Date Initial Weight Date Final Net Weight Gair Total Volume

Date Initial Weights Final Weights (Final - Initial)

3/28/98 0.1225 4/23/00 0.1244

3/29/98 0.1222 4/24/00 0.1244
Ash Grove Cement 5/19/01 Rl Filter VR2"179GF 3/30/98 0.1225 4/25/00 0.1244
Seattle, WA Raw Mill On PM-lO <0.002>

<Averages> <0.1224> <0.1244>

3/28/98 0.1243 4/23/00 0.1247

3/29/98 0.1243 4/24/00 0.1247

3/30/98 0.1244 4/25/00 0.1247
Ash Grove Cement 5/19/01 R2 Filter VR2"186GF <0.0004>
Seattle, WA Raw MillOn PM-tO

~ <Averages> <0.1243> <0.1247>

3/28/98 0.1211 4/23/00 0.1212

3/29/98 0.1210 4/24/00 0.1212

3/30/98 0.1211 4/25/00 0.1212

Ash Grove Cement 5/19/01 R3 Filter VR2"187GF <0.0001>

Seattle, WA Raw Mill On PM-lO

3/28/98 '0.1234 4/23/00 0.124

3/29/98 0.1236 4/24/00 0.1240

3/30/98 0.1235 4/25/00 0.1240

Ash Grove Cement 5/19/01 R4 Filter VR2"175GF <0.0005>

Seattle, WA Raw Mill On PM-lO

<Averages>
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<0.1211>

<0.1235>

<0.1212>

<0.1240>



VALID RESULTS,INC.: Gravimetric Sample Analysis - 47 null Glass Fiber Filters

(fJ
-l
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Client Sampling Sample ill MewaID Weight Date Initial Weight Date Final Net Weight Gair Total Volume
Date Initial Weights Final Weights (Final- Initial)

4/16/01 0.1221 5/21/01 0.1231

4/17/01 0.1222 5/22/01 0.1231
Ash Grove Cement 5/15/01 R1 PM-to Filter VR2"176GF 4/18/01 0.1223 5/23/01 0.1231
Seattle, WA Raw Mill Off <0.0009>

<Averages> <0.1222> <0.1231>

4/16/01 0.1211 5/21/01 0.1215

4/17/01 0.1212 5/22/01 0.1215
4/18/01 0.1211 5/23/01 0.1215

Ash Grove Cement 5/15/01 R2 PM-to Filter VR2"177GF 4/26/00 <O.(Xl04>
Seattle, WA Raw Mill Off

at <Averages> <0.1211> <0.1215>

4/16/01 0.1211 5/21/01 0.1223

4/17/01 0.1212 5/22/01 0.1223

4/18/01 0.1212 5/23/01 0.1222

Ash Grove Cement 5/15/01 R3 PM-I0 Filter VR2"178GF <0.0011>

Seattle, WA Raw Mill Off

4/16/01 0.1241 5/21/01 0.1240

4/17/01 0.1240 5/22/01 0.1240

4/18/01 0.1241 5/23/01 0.1240

Ash Grove Cement 5/15/01 R4 PM-10 Filter VR2"175GF -<0.0001>

Seattle, WA Raw Mill Off

<Averages>
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<0.1212>

<0.1241>

<0.1223>

<0.1240>



VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 nun Glass Fiber Filters

~
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til..........

Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gair Total Volume
Date Initial Weights Final Weights (Final - Initial)

3/28/98 0.1225 4/23/00 0.1222

3/29/98 0.1222 4/24/00 0.1222
Ash Grove Cement 5/19/01 R1 Filter VR2"183GF 3/30/98 0.1225 4/25/00 0.1222
Seattle, WA Raw Mill On PM-2.5 -<0.0002>

<Averages> <0.1224> <0.1222>

3/28/98 0.1243 4/23/00 0.1231
3/29/98 0.1243 4/24/00 0.1231
3/30/98 0.1244 4/25/00 0.1231

Ash Grove Cement 5/19/01 R2 Filter VR2"184GF -<0.0012>
Seattle, WA Raw Mill On PM-2.5

~ <Averages> <0.1243> <0.1231>

3/28/98 0.1211 4/23/00 0.1214

3/29/98 0.1210 4/24/00 0.1213

3/30/98 0.1211 4/25/00 0.1213

Ash Grove Cement 5/19/01 R3 Filter VR2"185GF <0.0002>

Seattle, WA Raw MillOn PM-2.5

3/28/98 0.1241 4/23/00 . 0.1240

3/29/98 0.1240 4/24/00 0.1240

3/30/98 0.1241 4/25/00 0.1240

Ash Grove Cement 5/19/01 R4 Filter VR2"175GF -<0.0001>

Seattle, WA Raw Mill On PM-2.5

<Averages>
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<0.1211>

<0.1241>

<0.1213>

<0.'1240>



VALID RESULTS, INC.: Gravimetric Sample Analysis - 47 mm Glass Fiber Filters
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Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final INet Weight Gail Total Volume
Date Initial Weights Final Weights (Final- Initial)

4/16/01 0.1225 5/21/01 0.1235

4/17/01 0.1225 5/22/01 0.1235
Ash Grove Cement 5/15/01 RlFilter VR2"l80GF 4/18/01 0.1225 5/23/01 0.1235
Seattle, WA Raw Mill Off <0.0010>

<Averages> <0.1225> <0.1235>

4/16/01 0.1230 5/21/01 0.1241

4/17/01 0.1230 5/22/01 0.1241
4/18/01 0.1230 5/23/01 0.1241

Ash Grove Cement 5/15/01 R2Filter VR2"181GF <0.0011>
Seattle, WA Raw Mill Off

ttl
..... <Averages> <0.1230> <0.1241>

4/16/01 0.1232 5/21/01 0.1237

4/17/01 0.1231 5/22/01 0.1237

4/18/01 0.1232 5/23/01 0.1237

Ash Grove Cement 5/15/01 R3Filter VR2"182GF -dlOO05>
Seattle, WA Raw Mill Off

4/16/01 0.1241 5/21/01 0.1240
. 4/17/01 0.1240 5/22/01 0.1240

4/18/01 0.1241 5/23/01 0.1240
Ash Grove Cement 5/15/01 R4Filter VR2"175GF -<0.0001>
Seattle, WA Raw Mill Off

-

<Averages>
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<0.1232>

<0.1241>

<0.1237>

<0.1240>



VAUD RESULTS, INC: Gravimetric Sample Analysis - Aluminum Weighing Tins
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Client Sampling SampleJD MediaID Weight Date Initial Weight Date Final Net Weight Gair Total Volume
Date Initial Weights Final Weights (Final - Initial)

11/29/96 2.3512 5/27/01 2.3543

11/30/96 2.3511 5/28/01 2.3543
Ash Grove Cement 5/19/01 R1BHAce T737 12/2/96 2.3512 5/29/01 2.3542
Seattle, WA Raw Mill On <0.0031> 125

<Averages> <2.3512> <2,3543>

11/29/96 2.3317 5/27/01 2.3346

11/30/96 2.3317 5/28/01 2.3347
12/2/96 2.3317 5/29/01 2.3345

Ash Grove Cement 5/19/01 R2BHAce T738 <0.0029> 125
Seattle, WA Raw MillOn

8l <Averages> <2.3317> <2.3346>

11/29/96 2.3554 5/27/01 2.3583

11/30/% 2.3554 5/28/01 2.3584

12/2/% 2.3554 5/29/01 2.3583
Ash Grove Cement 5/19/01 R3BHAce T739 <0.0029> 125

Seattle, WA Raw MillOn

11/25/00 2.3568 5/22/01 2.3576

11/9/00 2.3567 5/24/01 2.3576

11/10/00 2.3566 5/25/01 2.3576

Ash Grove Cement 5/19/01 R4BHAce T696 <0.0009> 125
Seattle, WA Raw MillOn

<Averages>
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<2.3554>

<2.3567>

<2.3583>

<2.3576>



VALID RESULTS, INC.: Gravimetric Sample Analysis - Aluminum Weighing Tins
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Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gait Total Volume

Date Initial Weights Final Weights (Final- Initial)

10/25/00 2.3554 9/4/98 2.3672

11/9/00 2.3554 9/5/98 2.3674
Ash Grove Cemen 5/15/01 RIBH Acetone T746 11/10/00 2.3552 9/6/98 2.3673
Seattle, WA Raw Mill Off <0.0120> 125

<Averages> <2.3553> <2.3673>

10/25/00 2.3714 9/4/98 2.3784

11/9/00 2.3714 9/5/98 2.3785

11/10/00 2.3714 9/6/98 2.3784
Ash Grove Cemen 5/15/01 R2BH Acetone T747 <0.0070> 125
Seattle, WA Raw Mill Off

ffi <Averages> <2.3714> <2.3784>

10/25/00 2.3587 9/4/98 2.3704

11/9/00 2.3586 9/5/98 2.3704

11/10/00 2.3587 9/6/98 2.3703

Ash Grove Cemen 5/15/01 R3BH Acetone T748 <0.0117> 125

Seattle, WA Raw Mill Off

10/25/00 2.3668 5/21/01 2.3676

11/9/00 2.3667 5/22/01 2.3675

11/10/00 2.3666 5/23/01 2.3676

Ash Grove Cemen 5/15/01 R4BH Acetone T696 <0.0009> 125

Seattle, WA Raw Mill Off

<Averages>
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<2.3587>

<23667>

<2.3704>

<2.3676>



VALID RESULTS, INC.: Gravimetric Sample Analysis -150 ml Glass Beakers
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Client Sampling Sample ID Media ID Weight Date Initial Weight Date Final Net Weight Gair Total Volume

Date Initial Weights Final Weights (Final - Initial)

4/21/98 54.4799 5/24/01 54.4866

5/5/98 54.4799 5/25/01 54.4866
Ash Grove Cement 5/19/01 R1BH - Organic B429 5/14/98 54.4799 5/26/01 54.4866
Seattle, WA Raw MillOn <0.0067> 75

<Averages> <54.4799> <54.4866>

4/21/98 51.6598 5/24/01 51.6637
5/5/98 51.6599 5/25/01 51.6636
5/14/98 51.6599 5/26/01 51.6638

Ash Grove Cement 5/19/01 R2BH - Organic B430 <0.0038> 75
Seattle, WA Raw MillOn

~ <Averages> <51.6599> <51.6637>

4/21/98 49.9440 5/24/01 49.9479

5/5/98 49.9443 5/25/01 49.9479

5/14/98 49.9442 5/26/01 49.9479
Ash Grove Cement 5/19/01 R3BH - Organic B431 <0.0037> 75

Seattle, WA Raw MillOn

4/21/98 48.3138 5/24/01 48.3148

5/5/98 48.3141 5/25/01 48.3150

5/14/98 48.3138 5/26/01 . 48.3149

Ash Grove Cement 5/19/01 R4BH - Organic B432 <0.0010> 75
Seattle, WA Raw Mill On
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<Averages>

<Averages>

<49.9442>

<48.3139>

<49.9479>

<48.3149>
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VALID RESULTS, INC.; Gravimetric Sample Analysis - 150 ml Glass Beakers

Client Sampling Sample ID MediaID Weight Date Initial Weight Date Final Net Weight Gair Total Volume
Date Initial Weights Final Weights (Final - Initial)

4/21/98 48.2197 5/29/01 48.2982

5/5/98 48.2197 5/30/01 48.2986
Ash Grove Cement 5/15/01 RlBH - Organic B436 ·5/14/98 48.2198 5/31/01 48.2964
Seattle, WA Raw Mill Off <0.0780> 75

<Averages:> <48.2197> <48.2977>

4/21/98 51.4868 5/29/01 51.5754
5/5/98 51.4869 5/30/01 51.5749
5/14/98 51.4872 5/31/01 515752

Ash Grove Cement 5/15/01 R2BH - Organic B437 <0.0882> 75
Seattle, WA Raw Mill Off

4/21/98 48.3138 5/29/01 48;3148

5/5/98 48.3141 5/30/01 48.3150

5/14/98 48.3138 5/31/01 48.3149
Ash Grove Cement 5/15/01 R4BH - Organic B432 <0.0010> 75

Seattle, WA Raw Mill Off

4/21/98 52.8058 5/29/01 52.8718

5/5/98 52.8054 5/30/01 52.8713

5/14/98 52.8058 5/31/01 52.8714
Ash Grove Cement 5/15/01 R3BH - Organic B438 <0.0658> 75
Seattle, WA Raw Mill Off
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<Averages:>
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<51.4870>

<52.8057>

<48.3139>

<515752>

<52.8715>

<48.3149>



VALlD RESULTS, INC.: Gravimetric Sample Analysis -150 ml Glass Beakers
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Client Sampling Sample ID Media ill Weight Date Initial Weight Date Final Net Weight Gain Total Velum e
Date Initial Weights Final Weights (Final - Initial)

4/21/98 53.3957 5/29/01 53.3971

5/5/98 53.3957 5/30/01 53.3969
Ash Grove Cement 5/19/01 RlBH-H20 B425 5/14/98 53.3956 6/1/01 53.3972
Seattle, WA Raw Mill On <0.0014> 125

<Averages> <53.3957> <53.3971>

4/21/98 48.1899 5/29/01 48.1916
.5/5/98 48.1899 5/30/01 48.1916
5/14/98 48.1898 6/1/01 48.1920

Ash Grove Cement 5/19/01 R2BH-H20 B426 <0.0018> 125
Seattle, WA Raw Mill On

fa <Averages> <48.1899> <48.1917>

4/21/98 52.8508 5/29/01 52.8522

5/5/98 52.8507 5/30/01 52.8523

5/14/98 52.8510 6/1/01 52.8523

Ash Grove Cement 5/19/01 R3BH-H20 8427 <0.0015> 125

Seattle, WA Raw MillOn

4/21/98 50.6328 5/29/01 50.6328
5/5/98 50.6329 5/30/01 50.6327

5/14/98 50.6329 6/1/01 50.6327

Ash Grove Cement 5/19/01 R4BH-H20 B428 -<0.0002> 125

Seattle, WA Raw MillOn
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<Averages>

<52.8508>

<50.6329>

<52.8523>

<50.6327>



VALID RESULTS, INC.; Gravimetric Sample Analysis - 150 ml Glass Beakers
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Client Sampling SampleID MediaID Weight Date Initial Weight Date Final Net Weight Gair Total Volume
Date Initial Weights Final Weights (Final - Initial)

4/21/98 53.2974 5/29/01 53.2977

5/5/98 53.2975 5/30/01 53:.2979
Ash Grove Cement 5/15/01 RlBH- H2O B433 5/14/98 53.2978 5/31/01 53.2982
Seattle, WA Raw Mill Off <0.0003> 125

<Averages> <53.2976> <53.2979>

4/21/98 53.0017 5/29/01 53.0066
5/5/98 53.0019 5/30/01 53.0068

5/14/98 53.0020 5/31/01 53.0065
Ash Grove Cement 5/15/01 R2BH-H20 B434 <0.0047> 125
Seattle, WA Raw Mill Off

~ <Averages> <53.0019> <53.0066>

4/21/98 51.3942 5/29/01 51.3960

5/5/98 51.3943 5/30/01 51.3956
\

5/14/98 51.3942 5/31/01 51.3960

Ash Grove Cement 5/15/01 R3BH-H20 B435 <0.0017> 125

Seattle, WA Raw Mill Off

4/21/98 50.6328 5/29/01 50.6328

5/5/98 50.6329 5/30/01 50.6328

5/14/98 50.6329 5/31/01 50.6327

Ash Grove Cement 5/15/01 R4BH-H20 B428 -<0.0001> 125

Seattle, WA Raw Mill Off

<Averages>
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TEST METHODS

Selection of Traverse Points

EPA Method 1 was used to determine the location of sample points for particulate, gaseous and
volumetric flow rate sampling from four sample ports located 90 0 apart on the main exhaust stack. The
specific number of sample points used at each location was determined by the number of equivalent
inside stack diameters that the sample ports were located from the nearest upstream and downstream flow
disturbances. The number of points used and their location are provided in Appendix A.

Stack gas Velocity and Volumetric Flow Rate Determination

EPA Method 2 was used to determine the outlet stack gas velocity and volumetric flow rate. Pressure and
temperature reading were taken at the sample points determined by Method 1. Pressure readings were
measured using a "S-type" Pitot tube and an inclined manometer connected to the Pitot tube through
quarter inch tubing. Pitot tube leak checks were performed before and after every test run. The stack gas
temperature was measured using a calibrated (+/- 1 degree Fahrenheit) type-K thermocouple attached to
the Pitot to provide the sampling point temperature simultaneously with the pressure measurements.

During the velocity traverse a stack gas static pressure was taken by turning the pitot tube perpendicular
to the gas flow (zero delta P) and disconnecting the appropriate side of the pitot tube (+ or -) from the
manometer.

The other data necessary for the calculation of the volumetric flow rate are the barometric pressure, stack
gas moisture content and the stack gas composition (02 and C02).

Molecular Weight Determination (Oxygen and Carbon Dioxide>

A Sample/Calibration Gas Control Module was used to direct and control the flow of sample and calibration
gases to the analyzers. In addition to provldlnq samples of the effluent gas to an analyzer, the Control
Module permits direct (internal) calibration of the analyzers, or calibration of the analyzers through the
sample system (external). The Control Module utilizes a by-pass valve to maintain a constant sample (or
calibration gas) pressure to the sample manifold. Flow meters monitor bypass flows from the back­
pressure regulator and the sample ports to each analyzer. The probe-to-manifold sample line consists of
3/B-inch Teflon® tublnq. 1/4-inch Teflon® tublnq delivers sample to the analyzers from the sample
manifold.

Leak checks of the sample system were conducted before and after each test sequence. Leak checks
were performed by capping the sample probe in front of the filter and using the sample pump to draw a
vacuum on the sample system. Sample system integrity was verified by the total sample flow rate meter
dropping to zero (except for the inherent sample pump oscillation).

The calibration of each analyzer (inclUding the sample system) was verified before and after each test run
using EPA Protocol 1 gases. A selector valve at the Gas Control Module directed the flow of each
calibration gases to the front end of the sample probe or to fhe sample manifold as necessary. At the
probe, a pressure activated valve was used to select either a gas sample from the sample probe or
calibration gas supplied to the sample probe through a calibration gas line.

EPA Protocol 1 calibration gases were utilized with Method 3A to perform middle (40·60 % of the analyzer
full scale value) and high (BO-100% of the analyzer full scale value) range external (in front of the sample
probe filter) calibrations for both the O2 and C02 analyzers. Nitrogen was used for the "zero" gas.
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TEST METHODS

Percent Moisture Determination

EPA Method 4 was used to determine the moisture content of the stack gas. A condenser assembly
comprised of five glass impingers set in an ice bath was used to extract and collect the moisture from the
effluent gas sample. The first and third impingers contained 100 ml of HPLC grade deionized water. The
second and fourth impingers were tare weighed and left empty to collect any potential condensate
carryover, and the fifth impinger contained. a pre-weighed amount of silica gel to act as the "absolute"
collector of residual condensate.

A known volume of effluent gas was passed through a heated probe into a condenser assembly for a
specific period of time. After completion of the extraction, the amount of liquid (condensate) in the

. impingers was measured gravimetrically and the net weight gain determined. The total condensate gain
of the condenser assembly was then determined and recorded along with the calculated volume of gas
that had been directed through the system. The SUbsequent moisture content of the stack gas was then
determined from these collected variables. .
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TEST METHODS

Particulate Matter less than Ten Microns in Diameter Determination

EPA 40CFR, Part 51, Appendix M, Method 201A was used to determine the ratio of particulate matter
less than ten microns in diameter (PM-10) to particulate matter (PM) in the stack effluent. The Method
201A test was conducted independently from and concurrently with each Method 5 PM test. The
sampling was performed utilizing a Nutech 2010 Isokinetic Stack Sampling System with an in-stack
cyclone cutter and Gelman filter holder assembly.

Method 201A velocity profiles were taken from the preliminary traverses performed before every test run.

The sample collection and analysis was performed in the same manner as the Method 5 collection and
analysis, without the back half condensible analysis. .

Particulate Mattedessthan 2.5 Microns in Diameter Determination

EPA 40CFR, Part 51, Appendix M, Method 201A* was used to determine the ratio of particulate matter
less than 2.5 microns in diameter (PM2.5) to particulate matter (PM) in the stack effluent. The Method
201A* test was conducted independently from and concurrently with each Method 201A PM10 test. The
sampling was performed utilizing a Nutech 2010 Isokinetic Stack Sampling System with an in-stack
cyclone cutter and 47 millimeter Gelman@ filter holder assembly.

Method 201A* velocity profiles were taken from the preliminary traverses performed before every test run.

The sample collection and analysis was performed in the same manner as the Method 5 collection and
analysis, inclUding the Method 202 back half condensible analysis.

Condensible Particulate Matter less than 2.5 Microns in Diameter Determination

EPA 40CFR, Part 51, Appendix M, Method 202 was used to determine the concentration and emission
rate of condensible PM2.5 in the stack effluent. The Method 202 organic extraction analysis was
conducted on the back half impinger water catch of the Method 201A* PM2.5 test. The sampling was
performed utilizing a Nutech 2010 Isokinetic Stack Sampling System with an in-stack cyclone cutter and
47 millimeter Gelman@ filter holder assembly.

The "Back Half" Method 5 impinger water sample was recovered by extracting the organic compounds
from the impinger water with methylene chloride. This methylene chloride fraction was then placed in a
tare weighed glass beaker for evaporation at room temperature. The remaining impinger water was then
placed in an additional tare weighed glass beaker and evaporated to dryness at 150 degrees Fahrenheit.
The impingers and separation funnel was triple rinsed with acetone and placed into a tare weighed
aluminum dish for evaporation.

The "Back half" condensible particulate emissions was calculated using the weight gain from the impinger
water, final acetone impinger rinse and methylene chloride organic extraction fractions.
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